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ontacting Specialized Groups 
: The Edison Company uses 32 magazines and periodicals t 
reach specialized groups of people with a specialized sto: 
concerning the particular application of electricity in whic! 
they are most interested. City officials learn about highwa 
lighting; bakers are told of the advantages of electric baking 
equipment; farmers, contractors, oil men—all are brought 
under the influence of Edison’s continuous advertising pro 
gram. This constant barrage of publicity is helping to wide: Uti 
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Cuartes L. Huycx, whose poured into the West. . . 
world fair article, “West- News of the electrical in- 
ward the Course of Empire”, dustry begins on page 55. 
appeared on page 56 of the 
June issue of Electrical West COMFORTABLE HENS lay 
is district specialist at San ™OT® ©885: thus pave the 
Francisco for the Graybar ‘®Y for more rural load, 
Electric Co.—a correction. page 22...Engineers can 
survey over-voltage protec- 
HucHEs AWARD goes to tion experiences, page 37, or 
Utah Power & Light Co... learn how line crews can 


I ; pa a be reached by voice over 
mperial Irrigation District gistribution circuits, page 


voters approve federal con- 4}. | Sales ideas abound be- 
tracts by 8 to 1... Wash- tween pages 26 and 36... 
ington, D. C. engages the Pages 48 to 52 picture elec- 
power question on many  tricity’s part in bridging the 
fronts. . . R.E.A. money is Golden Gate. 


NEXT MONTH 


To focus attention of contractors and inspectors on Salt 

Lake City, where two sections of the Inspectors Associa- 

tion will convene, will be an endeavor of the August issue. 

Dedicated to these interests, the issue will precede the 
convention. 
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THE ONLY COMPLETE 
WIRING LINE 


When you use wiring materials identified 
by the G-E Monogram, you are sure of 
conduit, wiring devices and wire and cable 
that are perfectly engineered and made to 
be used together for easy, economical in- 
stallation. The G-E line is the only com- 
plete line made by one manufacturer, and 
its high quality is unvarying. 


G-E Wiring Materials are always up-to- 
date and always ready to give years of 
uninterrupted service. They reduce main- 
tenance costs and prevent power losses in 
factories and commercial buildings, and 
provide full comfort and electrical con- 
venience when used in modern wiring sys- 
tems planned for apartments and homes. 


The G-E Wiring Materials line includes: 
G-E White Rigid Conduit, Boxes and Fit- 
tings, “BX” Armored Cable, Service En- 
trance Cable, “Safecote” Building Wire, 
Fiberduct Underfloor Wiring Systems, and 
G-E Wiring Devices such as Switches, 
Convenience Outlets, Branch-circuit Cir- 
cuit Breakers, Fuses, Lampholders, Plates, 
Plugs, etc. 


For complete details, see your nearest 
G-E Merchandise Distributor, or write to 
Section CDW-927, Appliance and Mer- 
chandise Department, General Electric | 
Company, Bridgeport, Connecticut. 


GENERAL ( ELECTRIC 


APPLIANCE AND MERCHANDISE DEPARTMENT, 
GENERAL ELECTRIC CO., BRIDGEPORT, CONN. 
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Made by American Steel & Wire Company 


6 ADE by American Steel & 
Wire Company” means a lot 
to buyers of electrical wires and 


SPECIFY 


AMERSEAL 


NON-METALLIC 
OR 


STEEL- 
PARKWAY CABLES 


TAPED 


of moisture, earth acids and alkalis. 
[his unique construction gives full 
protection to the cables, yet you will 
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, cables. It means absolute reliability find them light in weight, flexible, easy ‘ 
. based upon years of satisfactory serv- to handle and extremely economical. 
; ice from thousands of installations. Our Steel-Taped Parkway Cables 
Amerseal Non-metallic Parkway have rubber insulated conductors 
Cables are designed for direct burial protected by a lead sheath and by 
in earth, without external protection. one or more layers of metallic armor. 
° In these cables a jacket of tough Use our Armorlokt or flat steel-taped 
F vulcanized rubber, covered with a metallic cables wherever added 
“ heavy layer of asphalted jute, pro- mechanical protection is necessary. 
tects the insulated conductors from For complete information, send for 
mechanical injury and from action our new Parkway Cable catalogue. 
rmnRA Was CCABLES 
y a T r ’ ’ * 
COLUMBIA STEEL COMPANY . San Francisco 
Pacific Coast Distributors of Parkway Cables for United States Steel Products Company, New York 
American Steel & Wire Company Export Distributors 
UNITED STATES SLES 
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Kilowatt hours for light- 
ing will be trebled when 
the average family makes 
reasonable use of Light- 
conditioning throughout. 


Lighl Cénddioning’' HERE! 


Dramatic new approach to Better Light-Better Sight 
points way to greatest load-building program 


WHAT IT IS—Light-conditioning provides the right 
amount of light and the right kind of lighting for See- 
ing, Comfort and Beauty, whereve« eyes are used in 
work or play. . . in homes, factories, schools, stores, 


offices and on highways. 


WHAT IT MEANS—Light-condition- 
ing offers electric service companies 
a new approach to the Better Light- 
Better Sight program in all fields... 
a brand new means to increased 
lighting load because it puts a new 
appeal in utilities’ story to sell Light 


for Seeing as well as for decoration, 


convenience and time saving. 


This new phrase . . . Light-condi- 
tioning . . . refreshes the whole ap- 
proach to Better Light-Better Sight. 
It will quickly catch the consumer’s 






in lighting history 

















































attention, arouse curiosity, and invite inquiries! Con- 
sider just one of the many load-building possibilities 
.. + Over 20,000,000 homes thar can be completely or 
partially Light-conditioned, and of the tremendous 


resources of kilowatt-hour consump- 
tion that can be tapped if only a frac- 
tion of them are Light-conditioned. 


HOW G-E WILL PROMOTE IT—Gen- 
eral Electric is putting the full force 
of its fall promotional activity behind 
Light-conditioning. Advertising and 
promotional aids for local tie-in will 
be available shortly as a complete 
Light-conditioning program. 

For further information on the G-E 
Light-conditioning program, write 
to General Electric Company, Dept. 
166-W, Nela Park, Cleveland, Ohio. 


Electrical West — Vol. 79, No. 














Graybar’s 60,000 item service of supply - 
meets the specialized needs of every 
branch of the electrical industry. What- 
ever the electrical product ... whether 
for home, office or factory. . 
find it quickly available at a nearby 


. you'll 
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his service of supply 


wal 


Graybar warehouse. Graybar brings 
you what you want...where you want 
it... when you want it. Conveniently 
-..- quickly... completely. And backs 
every item with a reputation for de- 
pendability that goes back to 1869. 
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DELIABESTON 


Purified Asbestos Insulation 


Solves Maintenance Problems 


Consider today’s growing market for electric 
current. Hilowatt-hour consumption has ex- 
ceeded the most optimistic predictions. Your 
equipment must be wired to withstand severe 
operating conditions . .. without breakdowns 


or interruptions. 


For situations where excessive heat and mois- : Deltabeston Wire and Cable is insulated 


: ith Purified Asbestos. I ities . . . detri- 
ture are prevalent, specify Deltabeston Asbes- — eer —— ne 


mental to insulating properties ... are re- 
tos-insulated Wire and Cable. It will enable 


moved by an exclusive process. 
you to take care of increasing demand... 


Insulati d dielectric st th im- 
smoothly and safely. Cable failure ... due Cee pies rest as oon ger iter” 


proved. This means longer life and outstand- 
ing performance. It means fewer repairs .. . 
and far lower maintenance cost. 


to frequent or continuous overloads . . . is 


eliminated. Day-after-day-service is assured. 


Deltabeston is not a particular wire or cable. 
It is a complete line of Asbestos-insulated con- 
ductors for the profitable operation of your 
plant. 


Write for information. Address Section 
Y-927, Appliance and Merchandise Depart- 
ment, General Electric Co., Bridgeport, Conn. 


Deltabeston Wire and Cable is distributed 
by General Electric Merchandise Distributors 
and Graybar Electric Company. 


GENERAL 4 ELECTRIC 


DELTABESTON WIRE AND CABLE 


APPLIANCE AND MERCHANDISE DEPARTMENT. GENERAL ELECTRIC COMPANY. BRIDGEPORT. CONNECTICUT 
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SERIES BRUSHES 


will give outstanding performance on 


YOUR equipment, as they do on mill 


drive equipment in this new plate mill. 


Dl 
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The small sized pipe-enclosed wires of many old type 


house services definitely limit the customer’s connected 


load. 


UBN CABLE construction opens the neck of the bottle 


by providing uniform capacity from pole to meter. 


UBN CABLE means better business in increased kwh 


sales, increased merchandising equipment sales; better 





service, and greater convenience for the customer. 


UBN CABLE assures continuity, protection, durability, 
appearance and economy. It discourages current 


diversion. 


HAZARD INSULATED WIRE WORKS 


Division of The Okonite Company 

WORKS: WILKES-BARRE, PA. 

Sales Offices: B Ul 

New York Chicago Philadelphia Pittsburgh Buffalo Boston 
Atlanta Seattle Dallas San Francisco Los Angeles 





TOI 
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BUILT-IN L-O-N-G LIFE 


TODAY’S TREND TOWARD 





another high spot 


POWER INSULATORS 





VARNISHED CAMBRIC e RUBBER POWER CABLES e BUILDING WIRE e RADIO 


>A Monument to 
Future Generations 







Electrical Contractor: 
H. B. Foley Co., 
Washington, D. C. 


The Archives of the United States, Washington, D.C. 
WIRED WITH 


CRESCENT ENDURITE 
WIRE and CABLE 


Look to past performance in building for the tion. CRESCENT ENDURITE incorporates 


KWAAHMVd GNY GESVONE AVZI ¢ SAGUOD AIEIXATI ° AIAVS TVNOIS ¢ SIUM 





CRESFLEX NON-METALLIC SHEATHED CABLE ¢ SERVICE ENTRANCE CABLE ¢ MAGNET WIRE ¢ BARE 


future. Where conductors are subject to ex- the latest and most advanced developments in : 
cessive temperature and aging conditions; ‘ “ . ce 
where maximum life is paramount; where cost the super-aging type of insulation and more = 
of replacement would be prohibitive it’s a job than satisfies the requirements of Federal c 
for CRESCENT ENDURITE Rubber Insula- Specifications, JC-106 and JC-121. & 
CRESCEN?7 : 

(a _ z 

INSULATED WIRE (S C 

\ e 

TRENTON,\ 4 p/ NEW JERSEY re 

WESTERN REPRESENTATIVES ‘ 

LOS ANGELES SAN FRANCISCO KANSAS CITY, MO. - 
Henger-Seltzer Co. Hodges & Glomb W. F. Howe & Co. t 

130 S. Hewitt St. 1264 Folsom St. 526 Law Bldg. r 

gs 


a 


RESCENT ENDURITE SUPER-AGING INSULATION e WEATHER-PROOF WIRE 


10 Electrical West — Vol. 79, No. 





On 

it m 
high 
Thro 


Allis 





" i *y e| se. 1 Few 
Oo 


CIRCULAR COIL SHELL TYPE TRANSFORM- 
ERS, SINGLE PHASE, FOUR WINDINGS: 
1I38kv — 13,333 kva; 69 kv — 6667 kva; 
ll kv — 12,500 kva; 4 kv — 4000 kva. 


Se 


te 
rae 


On past performance is confidence built . . . confidence in a company, confidence in the equipment 
it manufactures. Past records of Allis-Chalmers circular coil shell type transformers for large and 
high voltage applications, make predictable the records that may be expected in future installations. 
Throughout the country, building an enviable reputation for service, for quality, for economy, are 
Allis-Chalmers circular coil shell type transformers, each one a testimonial to a goal of Allis-Chalmers: 


to set a new standard of excellence in transformer manufacturing rather than to meet one already set. 
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ROEBLING FLEXIBLE CORDS 


are made to safeguard 


both appliance maker and user 


ONLY A FINE PRODUCT 


OSTLY service interruptions, 
* often with fires and loss of life, 
are continually occurring... because 
of the use of poorly made flexible 
cords. In fact, a well-organized and 


widespread campaign is now being 
conducted to reduce this danger. 


It would pay you to cooperate in 
this campaign to encourage the use 
of good flexible cords. For such high 
quality cords safeguard the reputation 
of your product... by providing the 
utmost of protection against service 
interruptions with resultant fire and 
life hazards. 


You can assure such protection for 
your own product by using Roebling 
high quality Labeled Cords which 
meet all the Underwriters’ require- 
ments. 


Flexible Cords of All Types 


Roebling Cords are made in a variety of types 
including Parallel Cord, Reinforced Cord, Lamp 
Cord, Plain Rubber Cord, Heat Resisting Cord, 
Braided Heavy Duty Cord and Heater Cord. 


Joun A. Roesiine’s Sons Co. of Calif. 
San Francisco, Seattle, Los Angeles, Portland 


The illustration shows one of the many whirring 
Automatic Braiders that are busy today making 
high quality Roebling Flexible Cords, 


MAY BEAR THE NAME ROEBLING 
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—ONE OF THE MANY “ H 
ADVANTAGES OF THESE | a> - | + 
FINE PERFORMING .. . 








HOOK OPERATED 
DISCONNECT SWITCHES 


Check these 


FEATURES OF THE 
HOOK OPERATED SWITCH 


CLAMP-TYPE UPPER TERMINAL — can be 
supplied to conform to use of either cable, 
rod or tubing. e 


LARGE PULLING EYE — is made of bronze 
—inter-connects with locking device and 
automatically starts blade out of contacts. 


MULTIPLE POINT PRESSURE CONTACTS — 

are individually sprung, give maximum con- 

ductivity and will not pit or become noisy. 
ae 

POSITIVE LOCK — will not open unless actu- 

ated by pulling eye. e 


CHANNEL BASE — is made of hot-dipped 
galvanized iron — base drilled to meet user's 
specifications. e 

SWITCH BLADE — pure electrolytic copper 
to give maximum conductivity. 


STATION POST INSULATORS — recognized 
for their mechanical strength; eliminate radio 
interference. e 


HINGE CASTING—High conductivity bronze 
—90 degree stop optional. 


with the locking devi 


afford a fulcrum which starts 


ceé 


te 


the blade out of the contact 
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Pulling eye is inter-connected @ 
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Kearney Hook Operated Disconnect Switches are avail- PLT 
SELECTION able 7500/12,500 Y Grd. to 34,500 V., 200, 400 and fi SEU an 
600 Amp. See pages 59-60 new Kearney Bulletin 312. DTM a a 


SKEARNEY PRODUC 


MAYDWELL AND HARTZELL 


INCORPORATED 
LOS ANGELES SAN FRANCISCO 
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Adequate Wiring... | 


Start with a 


CQUARE 





DOM 














ULTI-BREAKE 


















for each group of circuits— one for each floor! 
THERE IS GOOD PROFIT IN THAT KIND OF A WIRING JOB 


@ The Square D Multi-breakeR is the natural start- 
ing point to sell the idea of “full comfort” wiring. 
It replaces the service entrance switch and all fuses. 
It forever eliminates the nuisance and expense of 
fuse blow-outs and replacements. 

Demonstrate the Square D Multi-breakeR. Show 
how the flip of a lever restores service. The home 
ewner will gladly pay for the added convenience. 

Then show how a Multi-breakeR can be in- 
stalled for the circuits on each floor. No more trips 


up and down stairs—merely a flip of a lever. 
The Square D Multi-breakeR has sales appeal. !t 

creates interest and leads the way to the sale of a 

“fyll comfort” wiring job—the kind of installation 

which will be a credit to you as an up-to-date 

electrical contractor— 

and the kind of job 

that will net you a 

nice profit. Write for 

Bulletin CA-543. 


Square D electrical devices are available through electrical wholesalers everywhere 










SQUARE 7] COMPANY 


LOS ANGELES - DETROIT - MILWAUKEE 
SQUARE D COMPANY CANADA LTD. TORONTO, ONTARIO 









CALL IN A SQUARE D MAN 





THE VOGUE—Hotpoint’s square - type Electric 
Water Heater is a real style leader 


HOTPOINT HELPS 
UTILITIES BUILD LOAD.. 
INCREASE REVENUE 


Progressive utility companies every- 
where are on the march to new 
load-building profits from Hotpoint 
electric water heating. Now is the 
time to fall into step and garner the 
rich extra revenue that comes with 
active promotion of this modern 
electrical service. 

Follow the lead of Hotpoint. Dis- 
cover the natural sales advantages 


Hotpoint’s famous Calrod heating unit is im- 
mersed directly in the water within the storage 
tank— delivers heat directly into the water. 


incorporated in the smart modern 
styling and sturdy construction of 
the Hotpoint Vogue and Master 
models. Learn why more electric 
water heaters were sold in 1936 than 
in the previous four years combined. 

From the beginning, Hotpoint 
electric water heaters have been 
developed and designed with utility 
problems in mind. Whatever your 
demands may be, whether for off- 
peak or continuous service, Hot- 
point has a model to fill your needs. 
Capacities range from 1 to 140 gal- 
lons—the most complete line in the 
industry. Hotpoint engineers will be 
pleased to work out with you the 
most effective solution to your water 
heating problem. Write today, or see 
your nearest Hotpoint representative. 


5 REASONS 
FOR HOTPOINT 
LEADERSHIP 


J Large scale manu- 
facturing permits 
volume production. 


2 Prices reduced due 
to modern equip- 
ment and manufac- 
turing methods. 


3 Foremost design in 
harmony with mod- 
ern styling. 


4 Vast improvements 
aid efficiency of 
operation. 


5 Calrod, Hotpoint’s 
sealed unit, delivers 
heat directly into 
the water. 


EDISON GENERAL ELECTRIC APPLIANCE CO., In-. 


5612 W. Taylor Street, Chicago, Illinois 





THE MASTER—Hotpoint’s 
popular round-type auto- 
matic water heater 























GAIN CAPACITY |y 











MM. operating companies are taking ad- 
vantage of Pyranol distribution capacitors 


to increase feeder capacity quickly and inexpensively. 


The field experience obtained by these companies proves 
the soundness of this practice. In a typical case, two 
180-kva capacitors installed on a utility feeder gave the 
following results: 


First, feeder current was decreased 50 amperes per 
phase, and voltage drop reduced 40 per cent. 


Second, feeder capacity was increased by 500 kw, saving 
$28,000 over the alternative of installing another feeder. 


Third, the savings in I’R losses and in revenue due to 
correcting the voltage more than paid for the capacitors 


in the first year. 
a eee ween Clee — In short, the capacitors—shipped and 
installed quickly—gave immediate, 
satisfactory results. Make use of this 
low-cost method of adding kw capacity 


] 
General Electric, Dept. 6—201 
Schenectady, N. Y. 

Send me one copy of each of the bulletins checked. | 
0 Application of distribution capacitors GEA-2509 | 
O Class DPT capacitors GEA-2494 


O Class ID capacitors GEA-2561 . 
to your system, and save time 


i aR | and money. General Electric, 
Br pe eaten needa creme Schenectady, N. Y. 
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1 wi CAPACITORS 









YOU CANT BURN 


PYRANOL 








CLASS DPT CLASS ID 
HOUSED POLE-TYPE EQUIPMENT INDIVIDUAL POLE-TYPE UNIT | 
30 to 180 kva, 1, 2, or 3 phase, 2300, 4000, and } 
4600 volts. Ratings 10 and 15 kva, single-phase, 2300 and 4000 volts. 


Available in steps of 30 kva, three-phase and two- 
phase. Available in steps of 15 kva, single-phase. 


15 kva, single-phase, 4600, 6900, 11,950 gr-Y volts. 





Single unit—on crossarm, or through-bolted to pole, 
Units in multiple—180 kva and below, three-phase— 
on double crossarm. Can be installed at transformer, 

utilizing existing cutouts and arresters. 


Crossarm suspension, Mounting 








Ventilated welded steel housings— strong, com- 


Weatherproof welded cases drawn from heavy-gauge 
pact, dust-tight bus compartment. 


Housings sidul 










id the units in these equipments are treated and filled with noninflammable, nonexplosive Pyranol 
which has made the General Electric capacitor service record 99.83% perfect. 


ETT SR EN EEE 


July, 1937 — Electrical West 








18 









interrupt! ng 
Rati ng-Kva 


THREE SIZES 


ELECTRICALLY OR 
MANUALLY OPERATED 


YOU'LL FIND SOUND VALUES IN THIS NEW G-E CIRCUIT BREAKER 


Standard breaker can be shipped ready for service 
—all important adjustments are made at the 


factory. 


Silver-surfaced, current-carrying contacts—which 


means no oxidation troubles. 


GENERAL ¥ 





Duplex butt-pressure-type arcing contacts — ex- 
tremely long service here. 


Strong Herkolite bushings, moisture-proof and 
unbreakable. 


Oil-blast interruption—which means fast operation 
and long life for the oil and the arcing contacts. 
890-35 


® ELECTRIC 
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ELECTRICAL WEST 


DEVOTED TO THE ECONOMIC PRODUCTION, TRANSMISSION AND DISTRIBUTION OF ELECTRIC POWER AND 
ITS APPLICATION TO INDUSTRY, COMMERCE, AGRICULTURE AND HOME IN THE PACIFIC EMPIRE, AND 
TO THE MARKETING OF EQUIPMENT AND APPLIANCES AND OTHER UTILIZATION DEVICES IN THAT AREA 


July 1937 


Why Should a Utility Merchandise? 


ELLING is one of the great prob- 

lems confronting the operating 

electric light and power com- 
panies today. Contrary to the popular 
notion that no competition exists be- 
cause the utilities are so-called mon- 
opolies, we are faced with a competi- 
tion that is not only potential but active 
as well. This competition exerts pres- 
sure on us from both the political and 
economic sides. It takes its form in 
demands for lower rates, in the con- 
certed drive for the customer’s dollar by 
many other industries, and in the ever- 
increasing struggle to stretch the reve- 
nue dollar to cover operating expenses, 
taxes and depreciation, to say nothing 
of a very meager return on the invest- 
ment in the business. 


And so we must sell, more intensive- 
ly, more selectively, and more efficient- 
ly. If we are going to induce cus- 
tomers to use electric energy, we must 
persuade them to buy electrical equip- 
ment through which to use the energy, 
because electricity can’t be turned on 
like water and permitted to run out of a 
faucet. It must run through some util- 
izing equipment. The very nature of 
our products dictates that we must 
earnestly endeavor to get customers to 
put more and better energy-utilizing 
equipment on their premises. 


Experience of the Pacific Power & 
Light Company in developing electric 
load and electric use in its territory 
indicates both the reasons and the re- 
sults accruing to the utility, the other 
branches of the industry and to the 
public, from active sales development 
work. This company began intensive- 
ly to develop its residence business 
in 1922. The graph, in Fig. 1, of an- 
nual domestic consumption and aver- 
age domestic rates tells its own story. 
For the year 1921 the average domestic 
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Vice-President, Pacific Power & Light Company 





customer was using 332 kw.-hr. a year, 
and was paying an average rate of 9.09 
cents. As the result of concerted sales 
efforts, the corresponding figures for 


Fig. |. 
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1936 were an average use of 1,382 kw. 
hr. and an average rate of 2.8] cents. 
As use increased the cost went down. 
Future rate reductions are going to de- 
pend in a large measure upon the cre- 
ation of additional use. The statement 
has been made frequently that low rates 
are essential if use is to be increased. 
As a matter of fact use is essential if 
rates are to continue downward. 

Fig. 1 shows that between 1924 
and 1928, average consumption 
doubled. Suppose that we were to set 
a goal of double our present average 
to be accomplished at the end of the 
next five years. What bearing would 
that have on the customer? 


About two years ago we made a care- 
ful study of the relationship which 
exists between the customer’s invest- 
ment in domestic appliances and the 
amount of energy that may be used by 
these same customers. We examined 
a large number of customers’ installa- 
tions. We endeavored to get a diversity 
of customer types that would represent 
a cross-section of all company cus- 
tomers. We made an accurate ap- 
praisal of the customer’s original ap- 
pliance investment, including house wir- 
ing. We plotted each customer’s in- 
vestment in dollars at a point in the 
chart above that same customer’s an- 
nual consumption. We then indicated as 
nearly as we could the mean for each 
one of these columns. We then struck 
on the chart a line curve indicating the 
result of connecting these mean posi- 
tions. 

Fig. 2 proves that there is close 
relationship between the annual con- 
sumption in kilowatt-hours and what 
the customer must invest in his own 
equipment, and the relationship con- 
tinues on and on, just as the chart in- 
dicates. It does not indicate, and it 
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is not intended to be representative of 
any particular individual. It does not 
indicate and it is not intended to be 
representative of any particular type of 
installation. It is a composite curve that 
shows that if the Pacific Power & Light 
Company intends or hopes to double 
the kilowatt-hour uses of its residence 
customers during the next five years, 
raising the figure from approximately 
1,400 a year to 2,800 a year, then our 
customers must be prepared to invest 
approximately $500 apiece in current 
consuming equipment in order to util- 
ize this extra electrical energy over and 
above what they are now using. 

It will be seen from Fig. 2 that an 
average consumption of 1,400 kw.-hr. 
requires an appliance and wiring in- 
vestment of about $900. An average 
consumption of 2,800 kw.-hr. requires 
an average investment of about $1,400. 

By no stretch of the imagination can 
our customers who are now using an 
average of 1,400 kw.-hr. a year hope to 
use 2,800 kw.-hr. a year unless they 
buy more equipment. It is true that 
there may be some slight increase in 
the use of the equipment that now is 
installed, but after all they can’t do 
very much more cooking than they 
now do, or they can’t do very much 
more washing than they now do, on the 
electric ranges and water heaters they 
have on their premises. They can’t 
do a great deal more lighting with their 
present equipment. They must branch 
out and get more equipment if we are 
to get the increased consumptions we 
are hoping for. 

Now, if our 38,000 residence cus- 
tomers are going to double their pres- 
ent uses, according to our estimates 
they will be required to invest $500 
apiece for new equipment. That is go- 
ing to require the tidy sum of about 
$19,000,000 to buy electrical equipment 
that somebody will have to use during 
the next five years if we are to reach 
the hoped for 2,800 kw.-hr. a year av- 


erage consumption. 
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Fig. 2 


Some studies have been made re- 
cently which define some of our com- 
petition. One federal survey in our ter- 
ritory was made to determine living 
and housing conditions of rural families. 

A large number of homes was visited 
and at each one of these homes the 
question was asked, “if you had $500 
to spend on your premises what would 
you like to do with it?” Well, of 
course, we were hopeful all the time 
that when people got $500° the first 
thing they would do would be to dash 
to town and buy an electric range and a 
washing machine. 

You will be surprised to know that 
far more than half of the people who 
were interrogated did not even think in 
terms of electrical appliances. They 
thought in terms of roofs, cellars and 
heating equipment and some of them 
mentioned repairs to their bathrooms. 
One woman even talked of having her 
outhouse reconstructed. That will give 
you some idea of the educational work 
that is necessary. 

Our experience indicates also that 
sales activity by the utility results in an 
expanded market for every other 
branch of the industry. 

Back in 1922 Pacific Power & Light 
Company was selling about 85 per cent 
of all the electric merchandise that was 
sold in the territory we serve. The 
dealers were selling about 15 per cent. 
In 1936 Pacific company sold about 19 
per cent of the electrical equipment that 
was disposed of and dealers sold about 
81 per cent. These are figures that we 
like to see. If the dealers sold ten 
times what we sold, we would be just 
that much better satisfied, providing the 
total sales in the territory continue at 
a high figure. 

Somebody must sell this merchandise, 
and to that end we have strengthened 
our educational efforts through adver- 
tising, solicitation, demonstrations and 
showrooms. Here, too, we show deal- 
ers’ equipment as well as our own. We 


feel that it has been through the cumu. 
lative effect of many of these efforts that 
dealers have been able to get around 
to the point where they now enjoy 8 
per cent of the business. 


We are in the merchandising busi- 
ness because we believe that the terri- 
tory we serve needs this educational 
stimulus so that the average residence 
customer will realize the benefits he can 
secure by using electrical energy. 

In connection with precentages of 
merchandise sales that I have mentioned 
above, consideration must be given to 
the fact that in total volume there has 
been a great increase since 1922. A 
chart indicates that in the year 192] 
Pacific company sold approximately 
$100.000 worth of electric merchandise. 
Dealer sales were approximately $18,- 
000. In 1936 our merchandise sales 
were $504,367, and the dealer sales were 
in excess of $2,229,249. During this 
same period our kilowatt-hour sales per 
customer have increased from a little 
over 300 a year to 1,400 for the year 
ended May 1937. 

We feel that the record which is out- 
lined above clearly demonstrates that 
our dealer cooperative program 1s one 
that has real merit. Certainly it is op- 
erating generously in behalf of the 
dealer when it shows that during the 
period of about fifteen years we have 
reversed the percentages of dealer sales 
and company sales. The dealers are 
now getting as much percentage of the 
business as the company secured in 
1921, and at the same time the deal- 
ers’ share in dollars has increased at a 
tremendous rate. We are distinctly glad 
this is true. Nevertheless we are strong- 
ly of the opinion that if we were not 
in the merchandise business where we 
can carry on advertising campaigns, 
demonstrations and all sorts of other 
educational work, these results would 
not have been secured. The fact that 
we are in the merchandise business 
stimulates the interest of our own em- 
ployees. Their enthisiasm is valuable 
not only to the company, but is of 
tremendous importance to the dealer. 
Many of the dealers in our territory 
recognize this. They feel that they are 
getting their share of the business, and 
that we are contributing substantially 
to their success. 

This cooperative utility-dealer pro- 
gram assures a constantly growing mar- 
ket. In my opinion it would have been 
absolutely impossible for the company 
to have secured the results which have 
been secured had we not been deliber- 
ately, energetically and forcefully try- 
ing to sell appliances, not only through 
our own organization but by cooperat- 
ing with the dealers and helping them 
to sell appliances also. 
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Electra's Husband 





Who Join What? 


6¢ ARE you going to join the 
union?” Electra asked with 


one of her wicked smiles. “It 
seems to be the fashion and I was won- 
dering what you intend to do about it” 


“Who join what union? Are you 
crazy? I’m an engineer.” 


“So what,” she said and left me to 
think it over. 


What is the position of the engineer 
in this present militant labor drive? 
What is he going to do individually and 
collectively? Which way shall he select 
when the pressure for vertical indus- 
trial unionization with a closed shop 
forces him to choose between profes- 
sional pride and loyalty to management, 
and the enticing promises or threats of 
force of the labor leaders? 


Undoubtedly the large majority of 
engineers view engineering as a_pro- 
fession, at least in the abstract. They 
look at it as something above trades 
and unions. They hold to the princi- 
ple that their work is a professional 
activity and not manual labor. They 
point to four or more years of college 
or university training, affiliation with a 
professional society whose purpose it 
is to keep them abreast of the latest 
developments in their chosen field. 


Yet they see skilled workmen draw- 
ing better pay than is accorded them, 
principally because the former are or- 
ganized. They hope for voluntary and 
deserved recognition from manage- 
ments. Yet they must shudder at the 
thought of sacrificing professional prin- 
ciples to join a union whose represen- 
tatives have little or no professional 
knowledge of their problems. 

Under the strict interpretation of the 
Wagner Labor Relations Act as writ- 
ten there may be instances where an 
engineer must join a union. The im- 
plied grant of bargaining power on pay 
and working conditions to majority 
groups deprives the minority or the in- 
dividual worker of any such right. It 
is to be hoped that this may be changed 
by the courts. 

Unionization of engineers has another 
decidedly adverse aspect. It might 
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mean ultimate dissolution of the en- 
gineering societies as we know them 
today. Certainly we might expect a 
cleavage of interests between the engi- 
neer who is an executive or an employer 
and the employed engineer below such 
grades. It is not conceivable, however, 
that the engineer in the subprofessional 
grade (only in so far as work is con- 
cerned) would want himself to be allied 
with skilled technicians and mechanics 
and thus ultimately be eliminated from 
the engineering group. 

This is a knotty problem, one whose 
solution is not now evident. Engineers 
can hope that managements will give 
their position and their responsibilities 
the study and consideration they de- 
serve. And that there will come out 
of such consideration a better under- 
standing and where necessary, a higher 
standard of pay. They can also alter 
the purposes of the present engineering 
societies so that these strong bodies can 
at least informally work toward im- 
proving the status of the engineer. 
This responsibility should not be 
shirked by the societies. 

“There isn’t any need for engineers to 
join labor unions, either voluntarily or 
unwillingly,” Electra said after she had 
given me time to think the matter over. 
“You don’t expect the doctors and 
lawyers to form unions do you? If 
you engineers join, Ill think that you 
were looking for a crutch.” 


HILE on the subject of unions 

Electra and I can’t help but give 
a cheer for our favorite columnist, 
Westbrook Pegler, for his plain horse 
sense descriptions of some of the obvi- 
ous fallacies and weaknesses of the 
labor movement. Here are some of his 
most recent observations: “. . . . the 
contract with the C.I.0. isn’t worth a 
damn, and won’t be until the law pro- 
vides some penalty in case of repudia- 
tion by the C.1.0. In fact no contract 
with any union is worth any more than 
a treaty with Mussolini, nor will be 
until there is mutual responsibility as 
there must be in any contract that is a 
contract.” 


se 


....@ union has no more responsi- 


“Suppose the C.I.0. does break a con- 
tract dictated by its own representatives 
and backed on one side by the law, the 
government and the employer’s proper- 
ty, and, on the other side by nothing. 
Who is going to do what to whom? No- 
body is going to do anything to any- 
body.” 

Mr. Pegler thinks that a Congres- 
sional investigation of the activities of 
unions might furnish some interesting 
material for these politicians who are so 
concerned with the right and privileges 
of the working man. “The statesmen 
could do much worse than inquire into 
the affairs of labor in general with an 
eye to coercion, extortion and the un- 
official and inescapable income tax 
which is levied on the earnings of nom- 
inally free American workmen by labor 
unions to which many of them have no 
desire to belong. 

“This income tax falls heavily on a 
class of people in brackets so humble 
that the Federal Government deems 
them too poor to contribute and this is 
not to quarrel with their exemption. But 
if Mr. Guffey were to pursue the mat- 
ter he undoubtedly would find many 
employees earning as little as $18 to 
$20 a week and exempt from the in- 
come tax, whose right to earn a small 
living has ceased to be a right, and 
becomes a concession sold by private 
organizations having no responsibility 
for their actions.” 

Yes, we like Mr. Pegler and recom- 
mend that you buy a paper which car- 
ries his column. You may not agree 
with him all of the time but you can be 
assured of a refreshing and sane in- 
terpretation of some of the problems of 
the day. 


F PEOPLE in the electrical industry 

insist on joining something, let them 
give serious consideration to some of 
the existing organizations. For instance 
there are three very fine industry asso- 
ciations—The Pacific Coast Electrical 
Association, the Northwest Electric 
Light & Power Association and the 
Rocky Mountain Electrical League. All 
of these need and would welcome new 
members. And if you would insist on 
being styliish and wearing a badge, it 
is conceivable that the officers of those 
organizations might be prevailed upon 
to provide something as colorful as 
those buttons which are so popular 
today. 
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Rural Load Building 


Stand-By Supplementary Electric 


Heat For Laying Houses 


OULTRYMEN in general agree 

that a high state of physical com- 

fort for the hen is an aid to maxi- 
mum egg production during the winter 
months. Under Idaho conditions that 
degree of comfort can be attained only 
by supplying supplementary heat to 
laying houses during the one or more 
cold spells which occur during a typi- 
cal Idaho winter. Oftentimes the finan- 
cial loss due to a drop in egg produc- 
tion following a cold spell would offset 
in one year the initial cost of an ade- 
quate heating system. During some 
winters it would be desirable to supply 
supplementary heat for not to exceed 
four or five days; during other winters, 
however, heat might be needed for as 
much as 15 or 20 days. The investment 
in a heating system for this type of 
service must be low, owing to the lim- 
ited time that it is used each year and 
to the fact that the system cannot be 
readily adapted to other uses. 

The underground heating system has 
been the type of heating unit most com- 
monly used in Idaho, especially in those 
sections where cheap fuel in the way of 
waste wood was available, but the pres- 
ent trend toward insulated construction 
of poultry houses has brought about a 
need for a new type of heating system. 
It was decided to investigate the possi- 
bility of electric heating. Results ob- 
tained with a home-made type of elec- 
tric heater in an insulated laying house 
during the winter of 1934-35 indicated 
that electric heaters are an economical 


A report of the Rural Sales Bureau, Northwest 
Electric Light & Power Assn. 


By HOBART BERESFORD 
Idaho C.R.E.A. 


means of supplying the desired supple- 
mentary heat. 

The Idaho Committee on the Relation 
of Electricity to Agriculture, cooperat- 
ing with the Department of Agricul- 
tural Engineering and the Department 
of Poultry Husbandry, decided to con- 
duct a study to determine the cost, ef- 
fectiveness, and the best method of elec- 
trically heating a laying house. The 
study was mals during the winter of 
1935-36, which proved to be an ideal 
winter for this type of study, as the 
month of February, 1936, was the cold- 
est February on record at the Weather 
Observation Station at the University of 
Idaho. 

After some experimental work, a 
heater was constructed of two 440-watt 
elements connected in parallel, an 8-in. 
fan for circulating the air, and a wafer 
thermostat to control the operation of 
the heater, all housed in a suitable 
frame. Subsequent tests showed that this 
heater was capable of circulating 225 
cu. ft. of air per minute, the temperature 
of that quantity of air being raised 15 
deg. as it was blown around the heating 
coils. 

In addition to the home-made heater, 
two 1,050-watt fan circulation type heat- 
ers were used. These heaters were cap- 
able of circulating only 45 cu. ft. of 
air per minute, as compared with 225 
for the home-made heater. The temper- 
ature of the air was raised 130 deg. in 
passing around the heating coils, as 


Table I 


Energy Consumption in Kilowatt-Hours 


Long House Insulated House 
Arvin Heater Arvin Heater Home-made Heater 

Date In Pen. No. 7 In Pen No. 8 In Pen No. 10 

Feb. 3 11.2 a . 8.5 97 
Feb. 4 2.4 13.5 1.7 105 
Feb. 5 1.7 0.0 0.3 50 
Feb. 6 12.1 2.0 7.6 55 
Feb. 7 8.2 20.0 12.4 136 
Feb. 8 24.0 15.0 12.0 96 
Feb. 9 4.0 4.4 3.5 26 
Feb. 10 1.0 0.0 2.5 25 
Feb. 11 1.0 0.6 0.0 50 
Feb. 12 13.0 11.0 9.0 25 
Feb. 13 11.0 18.0 13.0 50 
Feb. 14 12.0 11.0 12.0 50 
Feb. 15 14.0 19.0 13.0 50 
Feb. 16 17.8 5.5 12.9 90 
Feb. 17 6.2 20.5 0.1 100 
Total 189.6 149.6 108.5 984 
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compared with the 15-deg. rise obtained 
with the other heater. The specific mini- 
mum temperature that laying hens can 
be subjected to without causing a drop 
in egg — is a controversial 
issue and further studies are necessary 
to provide information on the desirable 
minimum temperatures that should be 
maintained. In this project the heaters 
were controlled by low voltage thermo- 
stats set to “go on” at a temperature 
of 35 deg. F. 

The Department of Poultry Hus- 
bandry of the University of Idaho has 
two laying houses, one a 20x40 ft. gable 
ceiling insulated house, and the other a 
20x90 ft. gable roof, straw loft type 
of house. These will be designated 
respectively as the “insulated” house 
and the “long” house. The insulated 
house is completely sealed inside and 
the space between the studding filled 
with planer shavings; the ceiling, like- 
wise, is insulated with planer shavings. 
The building is divided into two 20-ft. 
pens, designated No. 10 and No. 11, 
with two double windows, two three- 
light cellar sashes under the droppings 
boards, and a door in each 20-ft. section. 

The north wall and the two ends of 
the long house are constructed with two 
thicknesses of lumber nailed on the out- 
side of the studding and building paper 
placed between the shiplap and the sid- 
ing. The south wall has but a single 
thickness of siding nailed to the stud- 
ding. As the loft was not used for straw 
storage during the past winter, a two- 
inch layer of planer shavings was placed 
on the loft floor to insulate the ceiling. 
The long house was divided into nine 
10-ft. pens, each pen having a double 
window and a door in the front or south 
side. The pens are numbered from 1 to 
9 beginning at the west end of the 
house. Pen No. 5 is the furnace room 
and houses two underground furnaces, 
one for heating the west half of the 
building and the other the east half. 

The home-made heater was placed in 
pen No. 10 or the west pen of the in- 
sulated house, and the two commercial 
heaters, placed in the east half of the 
long house, one in pen No. 7 and the 
other in pen No. 8. The west half of the 
long house was heated by means of the 
underground furnace. Careful records 
were kept of the morning, noon, and 
evening temperatures in the pens of the 
two houses as well as of the energy con- 
sumed by the heaters and the coal 
burned in the underground furnace. 

During the 15-day period from Feb- 
ruary 3 to 17 inclusive, the temperature 
was cold enough to warrant operating 
the underground furnace, and it was 
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Table II—Temperature Record in Insulated Laying House 
and Outside Temperature 


Pen No. 10 Pen No. 11 Outside Tempera- 
Temperature Temperature ture in Degrees 
Degrees Fahrenheit Degrees Fahrenheit Fahrenheit 
Date Morning Noon Evening Morning Noon’ Evening Maximum Minimum 

Feb. 3 38 42 40 34 40 42 19 5 
Feb. 4 40 42 44 38 42 44 22 14 
Feb. 5 40 40 42 36 40 40 30 14 
Feb. 6 42 44 42 40 42 40 32 17 
Feb. 7 86 42 42 28 38 40 17 —10 
Feb. 8 82 42 42 27 34 39 7 —14 
Feb. 9 44 42 42 40 42 40 8 — 
Feb. 10 42 44 44 42 42 40 16 6 
Feb. 11 40 48 48 42 44 44 20 6 
Feb. 12 42 42 46 42 42 42 18 12 
Feb. 13 34 40 42 32 40 40 12 —20 
Feb. 14 42 46 44 38 44 44 10 —2 
Feb. 15 84 46 44 30 46 40 10 —19 
Feb. 16 38 40 46 35 42 47 6 —14 
Feb, 17 36 45 42 30 44 40 14 —16 


fired up on February 3 and remained 
in continuous operation until February 
17. Table I is a daily record of the 
energy consumption of the three electric 
heaters and the coal consumption of the 
underground furnace. A daily record of 
the morning, noon, and evening temper- 
atures is reported in Tables II and III. 
Table IV is a record of the mean morn- 
ing, noon, and evening temperatures 
for the period. 

A cursory inspection of Table IV 
shows that the mean morning tempera- 
ture in the first four pens of the long 
house, which is the section heated by 
the underground furnace, averaged 2.5 
deg. lower than the mean morning tem- 
perature in the electrically heated sec- 
tion of the same house; the noon and 
evening temperatures were approxi- 
mately the same. The mean morning 
temperature in the insulated house was 
slightly higher than the corresponding 
temperature in the east half of the long 
house. There was a 3-deg. difference in 
the mean morning temperature in pens 
No. 10 and No. 11 in the insulated 
house. This was due to the heater being 
located in pen No. 10; however, the 
heater exerted a warming effect in pen 
No. 11 because of the single partition 
between the two pens and the space 
around the door, which allowed heat to 
pass from one pen to the other. 

The underground furnace was fired 
up on the morning of February 3, but 
no beneficial effects were noted until 
February 5, when the recorded tempera- 
tures for the entire house reached ap- 
proximately the same value. It usually 


takes two or three days before the 
underground furnace becomes effective 
because the ground over the flue must 
be dried out and heated before any heat 
is available for warming the pen. 

The most striking fact brought to 
light by the study was the difference 
which insulation made in the electrical 
energy required to heat the two houses 
to approximately the same degree of 
comfort. The floor area and cubical con- 
tent of the insulated house and the east 


Table |[V—Mean Pen Temperature 
February 3-17, 1936 
Pen 


Long House: 
Mean Temperature In 
Degrees Fahrenheit 
Morn- Noon Eve- 
ing ning 
Pens No. 1 & No. 2 } Furnace 34.0 43 43.0 
Pens No. 3 & No. 4 Heat 34.0 43 43.0 


SE ane eee 36.6 44 43.0 
Pen No. 7 Electric 87.5 44 43.7 
Pen No. 8 Heat 86.6 43 43.5 
Pe SK, Ditka cetesencet needs 35 42 42.0 


3 

Pen No. 10 (Electric Heat).. 38.6 43 43.3 

Hatt: Be Bisessives eseceeee 85.6 41 41.0 
and west sections of the long house are 
approximately the same. During the 15- 
day period, the heater in the insulated 
house used 108.5 kw.hr., while the two 
heaters in the east half of the long 
house used 289.2 kw.-hr. In other words, 
only 37.6 per cent as much energy was 
required to heat the insulated house to 
the same degree of comfort as was re- 
quired to heat the uninsulated house. 
On the basis of electrical energy at 
$0.03 per kw.-hr. and coal at $12.50 per 
ton, the daily fuel or energy cost, as 
the case might be, was as follows: 
$0.217 per day for the insulated house, 


$0.578 per day for the east half of the 
long house, and $0.41 per day for coal 
for the west half of the long house. 
Two factors other than insulation may 
have contributed to the difference in the 
energy required to heat the insulated 
house as compared with the uninsulated 
east section of the long house: (1) there 
were more windows and doors in the 
long house, and (2) the characteristics 
of the electrical heaters differed marked- 
ly, as has been previously pointed out. 

It is the opinion of the writer, based 
on observation, that the home-made 
heater, which circulated a_ greater 
volume of air at a lower temperature, 
was more desirable than the commercial 
heaters which circulated a_ smaller 
volume of air at a higher temperature. 
Further studies are necessary to deter- 
mine which type of heater is the most 
desirable for this kind of service. It 
was noted that the temperatures in all 
parts of the insulated house were more 
nearly uniform than the temperatures in 
the uninsulated house, owing to the fact 
that the home-made heater had suffi- 
cient capacity to maintain a gentle air 
circulation, thus preventing the strati- 
fication of air. 

The results obtained by this pre- 
liminary study are not considered final. 
It is believed, however, that they demon- 
strate the possibilities of using electric 
heaters in insulated laying houses. The 
actual cost of heating the east half of 
the long house with electricity was 
higher than the cost of heating the west 
half with coal, but the low initial cost 
of the heating unit and the automatic 
feature of the electric heaters must be 
considered. The latter feature in par- 
ticular offers a very distinct and out- 
standing advantage, namely, the fact 
that the electric heater, automatically 
controlled, furnishes heat as soon as the 
temperature drops to the danger point. 
With the underground type of furnace 
it is especially important to anticipate 
a cold spell because it may take as 
much as two or three days to become 
effective. 

Studies of the equipment and manage- 
ment of stand-by supplementary electric 
heat for laying houses are being con- 
tinued. 


Table IlI—Temperature Record for Long Laying House 


Underground Furnace Heat 
Pens 1 and 2 


Temp. Degrees F. Temp. 


Feb. 3 


Pens 3 and 4 
Degrees 

Date Morning Noon Evening Morning Noon Even 

31 38 29 34 36 


Commercial Electric Heaters 


Pen 6 


en 
F. Temp. Degrees F. Temp. Degrees F. 


Pen 8 Pen 9 
Temp. Degrees F. Temp. Degrees F. 


ing Morning Noon Evening Morning Noon Evening Morning Noon Evening Morning Noon Evening 
35 0 42 35 


35 40 42 35 4 40 42 37 40 42 
Feb. 4 37 42 44 36 42 44 42 46 48 42 47 49 42 48 52 42 46 50 
Feb. 5 40 40 40 36 40 42 40 42 40 40 43 43 42 44 44 40 42 43 
Feb. 6 40 42 40 40 42 42 42 46 43 42 46 42 42 45 42 41 43 40 
Feb. 7 28 86 35 24 39 34 28 41 39 82 40 40 30 38 40 28 34 32 
Feb. 8 24 31 36 26 33 38 28 38 40 30 38 40 32 36 39 30 35 38 
Feb. 9 34 44 42 88 44 46 40 44 40 40 40 42 38 40 42 36 38 40 
Feb. 10 40 47 50 42 49 51 42 47 60 42 46 50 40 45 50 38 44 50 
Feb. 11 41 53 50 43 52 47 42 48 42 42 49 42 42 48 44 40 48 43 
Feb. 12 44 48 49 42 46 43 40 43 42 40 43 42 38 41 40 38 42 40 
Feb, 13 28 44 42 30 46 42 32 46 43 84 46 43 32 44 42 30 44 40 
Feb. 14 36 48 48 36 50 48 88 48 48 89 48 49 38 48 48 36 46 47 
Feb. 15 28 46 42 28 46 43 33 47 43 84 47 43 33 46 42 31 46 42 
Feb. 16 28 44 46 80 42 46 34 44 44 35 42 44 82 40 42 30 40 42 
Feb. 17 82 46 46 32 46 46 34 44 44 36 45 45 84 46 44 33 44 43 
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Maintenance Engineers 


AN IDEA, METHOD, AND NEWS EXCHANGE, WRITTEN BY AND DESIGNED FOR PLANT ENGINEERS 





“Just What is this Electrical 


Maintenance Engineers Assn.?” 


HIS question is asked by many 

who are not familiar with the 

Association or who are located 
some distance from Los Angeles. The 
E.M.E.A. was started February 1936, by 
Mr. F. L. Hockensmith, general man- 
ager of the Los Angeles Electrical De- 
velopment League. At the first meeting 
sixty-five electrical men were present. 
After dinner a short program was held 
and Mr. Hockensmith announced the ob- 
ject of the meeting and asked for volun- 
teers for the executive committee, which 
was soon filled. In a short time a set of 
by-laws was written and members began 
to join at a membership fee of $1 per 
year. 


A program is sponsored once a month 
and never has the attendance been 
smaller than the first meeting. The 
largest meeting was 187. Much thought 
is given each program to make them in- 
teresting for all. Programs on the fol- 
lowing subjects have been presented: 
power factor corrections, metering and 
meters, lighting, motor control and pro- 
tection, a. c. motors and their internal 
connections—also plant inspection trips. 
Meetings are now being held at the 
Hamilton Club, 623% So. Grand Ave., 
Los Angeles. Dinner is served at 6:30 
p- m., after which a report from all 
committees is given—a short entertain- 
ment and then the program, which us- 
ually lasts two hours. 


The Executive Committee consists of 
men of a variety of industries, which is 
of great assistance to the association in 
sponsoring these programs: 

ExecuTIvE COMMITTEE 
Wale BE: Cabwrn,  Piticisiscsencncce~ 
sdetbngiadin fowa L. A. Board of Education 
E. E. Lombard, Vice-Pres. ..Bethlehem Steel Co. 
C. F. Kimball, Sec’y-Treas.......Ford Motor Co. 
ee eee Procter & Gamble Mfg. Co. 


eed FR, Fe aces R. K. O. Studios 
a | eee Union Oil Company 
Thomas Hughes.......... Owens Illinois Glass Co. 
Carl Andre................ National Tank & Mfg. Co. 


C. C. Gifford....L. A. Shipbuilding & Drydock 
CommMiITTEE CHAIRMEN 


es Oi es Editorial 
Me i I i es ee Educational 
Thomes:- ewes... ne Membership 
i caine cccemncicnenieaconmnaies Program 
eee eee Social 


All of the above men are in charge 
of electrical construction and mainte- 
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By R. D. COON 


Chairman, Editorial Committee, E.M.C.A. 
of Southern California 


nance for their respective companies; 
therefore, all of these men are inter- 
ested in the education of their men, 
which in turn is a betterment for all 
concerned. 


Although just an infant, the Elec- 
trical Maintenance Engineers Assn. has 
enjoyed a very prosperous year, or, 
to be exact, 15 months since it has 
been in existence that long. There is 
now a membership of 225, which speaks 
for itself as to the work we are doing. 
I hope that by another fifteen months 
the membership will have increased to 
600, and that is not a high figure judg- 
ing from the rate we are going. 


It has been a great pleasure, the 
executive committee has found, to ar- 
range a program when it is rewarded 
by a large attendance. Every meeting 
seems to be larger than the last. The 
next problem for the committee will be 
that of finding a place large enough to 
hold our meetings, one conveniently 
located for all members, yet where we 
can obtain a good dinner. 


To our last meeting I had the pleasure 
of taking, as a guest, one of my super- 
visors. All of us know what most of 
our supervisors think when we mention 
an “organization” in this day and age. 
I was rather surprised when he asked 
me where we found so many clean-cut, 
intelligent looking gentlemen. At the 
close of the meeting he advised me that 
he didn’t want to miss any future meet- 
ings. This fellow is not an electrical 
man. He also remarked that he thought 
this the best organization he had ever 
attended. 


The Electrical Maintenance Engineers 
organization has an educational motive. 
Therefore, we endeavor to keep all 
maintenance men posted on the fateat, 
most up-to-date equipment, as well as 
help them in their present problems. 
We invite every electrical man to ask 
or write whatever problem confronts 
him. Let the group assist in solving 
such cases. Do not hesitate to avail your- 
self of this service. 


Editorial 


After 18 years of experience in elec- 
trical maintenance and construction, | 
wonder just what the electrical man is 
supposed to be and know. Many large 
titles have been given men of the indus- 
try and their responsibilities have been 
stated. But when trouble arises with 
some machine, who is it is called upon 
first? The big cry is: “Call the elec. 
trician”. Then he must find the trouble. 
In many instances the difficulty lies in 
the machine and not the electrical 
equipment. 

The electrician must first locate the 
trouble and then persuade the machinist 
that it is not an electrical failure. This 
is hard to do in many instances. Often 
the electrician must repair the machine 
to prove that the motor is not faulty. 

Did you ever have the plant engineer 
come to you and say, “Bill, I want you 
to make this machine do this or that”? 
Or, “Do it this way, or that way”. After 
doing as you were told have you dis- 
covered the results not to be as expected. 
Then you are instructed to fix it so that 
it will perform to meet his desires. 
You scratch your head and start think- 
ing. In a few days the results are 
accomplished. 

We must keep up-to-date on all the 
new methods and new equipment if we 
are to solve such problems as these for 
they occur every day. What is the proper, 
the easiest way for all of us to accom- 
plish this? Each may have different con- 
ditions to work under, yet all our 
problems require much thought. Can 
we not, as a group then, help ourselves 
as well as others by devoting a few 
spare moments to asking questions, or 
by giving our versions of questions that 
are asked ? 


A Rare Experience 

Here is an example: I had a 40 h.p., 
440-volt, 3-phase motor, operating with 
a compensator, that started and came up 
to speed for about three minutes, then 
‘inal ghasba with no current in 1- 
phase. There was no other load on this 
transformer bank, which consisted of 
two 25 kva. transformers, connected 
open delta. I had checked all fuses and 
found voltage across each phase. After 
a further check I found a very poor 
connection on the primary side of the 
transformer. After repairing this con- 
nection the motor operated normally 
giving no more trouble at all. 

Now for some questions that you can 
help us decide. Write your opinions. 

Question 1. What instruments should 
an electrical maintenance man have’ 
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(quipment consists of d.c. generators, 
vnchronous motors, squirrel cage mo- 
tors and small heaters? 


Question 2. What tools should a 
maintenance man have as his personal 
property ? 

Question 3. Where does the electri- 
cian’s work stop and the machinist’s 
work start on motors, gear head motors 
as well as belt or chain drive? 

Question 4. Should the electrician 
familiarize himself with the driven ma- 
chine as well as the motor to ascertain 
in which place trouble may be? 

Question 5. How is high frequency 
applied to a.c. welding transformers? 
What are the advantages? 

Question 6. Can you give me a meth- 
od to find the voltage error which re- 
sults when a low resistance voltmeter is 
used on a high resistance circuit, such 
as on a radio power supply? 

Question 7. What is the minimum 
insulation resistance for good practice 
in plant feeders and equipment? 

Question 8. Can you give me a meth- 
od for finding the size wire necessary 
for the feeders in a 3-phase, 4-wire sys- 
tem of distribution? 


* 
Winding a Portable 
Soldering Transformer 


One of the most useful time savers a 
maintenance man can have is a portable 
low voltage soldering transformer. Such 
a transformer is simple and is inexpen- 
ive to build, since most of the parts can 
be salvaged from old equipment. 

The core may have a cross-section of 
as little as one square inch if the core 
iron used in an old current transformer 
can be obtained. For the kind of irons 
used in most small power transformers, 
compensators, etc., two or three square 
inches is necessary. 

The number of turns of wire in the 
primary winding may be determined 


from the following formula: 
Turns = 100000000 X volts 





4.44 X frequency X A X Bm 

where A is the cross-section of the core 
in square inches, and Bm is the flux 
density in lines per square inch. The 
density should be approximately 35,000 
lines per square inch for ordinary trans- 
former iron, but may be as high as 
60,000 lines for a very good iron, such 
as that in a current coil. 

The following transformer dimensions 
will prove about right for most port- 
able jobs. The iron has a cross-section 
of 2 square inches. The flux density is 
designed at 35,000 lines per square inch. 
It is designed to operate on 110 volts, 
60 cycles. This gives us the following 
equation: 

Turns = 100,000,000 X volts 


4.44 X 60 X 2 X 35,000 
the primary winding. 


= 539 turns in 
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NEW LIGHT SOURCES was the subject which brought this turnout to the May 18 meet- 
ing, when General Electric Incandescent and Vapor lamp divisions conducted the program. 
Head table guests included Burdette Moody, Robert Cockfield, Ted Shepard, Robert 
McFadden, E. P. Markee, J. Robinson, George Rankin, George Hawley, H. C. Rice, Frank 
Hansen and officers of the E.M.E.A. Next meeting, June 15, was a visit to the Bureau 
of Power & Light receiving station B for Boulder power. Annual stag party was held June 25. 


The primary wire size should be at 
least No. 17. However, No. 16 is better 
if the window in the core is large 
enough for the larger size. 

The secondary winding contains one 
eighth as many turns as the primary. 
No. 2 wire should be used. The second- 
ary should also have two additional 
taps, one at the center of the winding 
and one at three quarters of the total 
number of turns. The four secondary 
terminals should be brought out to bind- 
ing post so that the carbon electrode 
lines may be quickly changed for the 
different voltages. This is necessary 
since the work to be heated may be 
either a very thin sheet or a heavy sol- 
dering iron. 

Ordinary carbon rod of % inch 
diameter is satisfactory. Better results 
can be obtained with copper clad car- 
bons, as the heat is all at the point of 
contact with these rods and their life 
is much longer than that of bare carbon 
rods. 


a 
The Benefits of 
Frequent Inspection 


Many industries do not give enough 
thought to their electrical equipment 
and do not understand why the cost is 
so great when a failure occurs. The fol- 
lowing is the experience of a man work- 
ing in a contract repair shop: 

One small brass foundry has a con- 
nected load of 100 h.p., twenty small 
motors in all. This firm employs cheap 
labor doing rough work only and a 
handy man to take care of all equip- 
ment. For some time it has been the 
practice of the company, when a motor 
would burn out, to bring it to a repair 
shop for rewind and they then would 
pick it up and install it. They would 
average one burned out motor every 


two months, as well as a set of bear- 
ings; fuse links were purchased by the 
dozens. Their average account for 
bearings, fuses and motor rewind was 


about $300.00 per year. 


About eight months ago a motor was 
rewound for the third time in sixteen 
months. Of course, the customer thought 
that the repair work was not giving 
satisfaction. In installing this motor, 
the starter was checked and the over-load 
was found blocked in so it could not trip 
out. This motor was on an air com- 
pressor, with the unloading valve 
clogged so it couldn’t operate, forcing 
the motor to start under full load. 


This condition initiated a survey of 
the plant immediately which showed 
why so many failures occurred. The 
necessary work to be done as found by 
the survey included: 50 percent of bear- 
ings needed replacing; 80 percent of 
the motor windings were oil-soaked and 
required cleaning and varnishing; all 
motors were full of brass dust and other 
dirt; several overloads were blocked in 
or bushed over; contacts on many 
starters were very bad. After showing 
the superintendent this report he au- 
thorized the work necessary to put the 
entire plant in proper condition. The 
cost of this job was $135.00, or less 
than the average cost for six months 
previous. Seven months have passed 
without a call from this customer. Upon 
calling on him to see why we were not 
getting his business, it was found that 
everything was operating satisfactorily 
and that electrical work was not needed. 
This is an example of what the mainte- 
nance man can save himself in work if 
he can locate these conditions before 
they are serious, making his job much 
easier and more satisfactory to his em- 


ployer. 







































































Sales Parade 


NEWS, METHODS, IDEAS, PLANS, COOPERATIVE CAMPAIGNS, RESULTS AND EXPERIENCE IN THE SALE OF ELECTRICITY AND APPLIANCES 














Provo’s “Home of Ideas” 
Encourages Electric Homes 


ICTURESQUELY situated at the 

mouth of Provo Canyon, amid 
power development landmarks, is an 
all-electric Home of Ideas, built by the 
Utah Power & Light Co. to stimulate 
employment and encourage home own- 
ership. 

Construction was started in the fall 
of 1936 to provide demonstration of a 
completely modern, yet low-cost elec- 
trical project. Local furniture dealers 
cooperated. To accommodate visitors, 
recreation hall and lounge rooms in 
adjacent “quarters” building, erected 
back in the gay “nineties” by the fa- 
mous Nunn brothers, were put in shape. 


Among features of the model home 
are last-word kitchen appliances, which 
seem to fascinate men as well as women, 
an automatic stoker, modern illumina- 
tion of correct intensity, and fully 
equipped laundry. A _ hostess experi- 
enced in sales, lighting and home eco- 
nomics answers questions and directs 
attention toward educational themes. 

Realtors from adjacent cities, FHA 
officials, chamber of commerce groups 
and business people praised not only 
the beauty and construction of the home, 
but the idea behind it. At the opening 
day of the home, May 27, approxi- 
mately 5,000 people had already made 
Visits. 

President George M. Gadsby ex- 
pressed the opinion that 50,000 people 
from all parts of the company territory 
will attend during the summer. 

“We have attempted to make the en- 
tire project attractive and stimulating 


26 


to a buying and building public as pos- 
sible,” Mr. Gadsby said. Building good- 
will was not overlooked. Visitors, when 
so inclined, are conducted through the 
new $1,600,000 steam plant on adjacent 
grounds, and through the Olmstead 
hydro plant, also located on _ the 
grounds. These two types of power 
stations shadowed by sheer mountain 
walls, mirrored in a fast-moving tail- 
race combine with practical household 
applications of electricity to create a 
splendid impression in the customer’s 
mind. 


ROASTER RUMBLE SEAT 





A 30x12-ft. relief map of the inter- 
mountain area served by Utah Power is 
another attraction. Mountain ranges, 
rivers, lakes, cities, power plants and 
transmission lines, are shown to scale. 


P. M. Parry, vice-president and com- 
mercial manager, states other model 
homes will be opened throughout the 
territory to stimulate local sales. One 
at Preston, sponsored by building inter- 
ests, is near completion. 


Cooperative Kitchen 
Bureau in Spokane 


Kitchen modernizing in Spokane, 
Wash., is a truly cooperative venture. 
Developing from a project of the Spok- 
ane Chamber of Commerce’ Better 
Housing Committee, the Step-Saving 
Kitchen program has grown to include 
86 members among whom are archi- 
tects, banks and finance companies, 
building supply houses, wholesale and 
retail electrical stores, mill and lumber 
dealers, real estate firms, and others. 


Washington Water Power Co. plays 
an important part in the operation. Be- 
cause it saw the advantages of promot- 
ing kitchen modernization through a 
disinterested organization, it agreed to 
contribute one-third of the total budget, 
$900 per month. 


Personnel of the organization in- 
cludes a manager, his secretary, and a 
kitchen designer who operates from a 
central office in Spokane. To give 
women of the Inland Empire a first- 


—by Russell 


"Maw wouldn't leave it—and there was no room inside!" 
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hand view of the advantage of scientific 
home planning, the organization urges 
installation of planned kitchens in local 
stores. At present there are twelve. 


An appealing phase of the promotion 
is the individual attention given the 
particular kitchen of each prospect. The 
new kitchen is planned, and individual 
color sketch drawn, and a cost estimate 
prepared. 

To protect members who develop con- 
tacts, the sketch and estimates are re- 
turned to the member submitting the 
prospect, if he so desires. This scheme 
serves to keep members on the alert. 
Advertising, cooking schools, and radio 
announcements are telling the story of 
the Step-Saving program. It is expected 
that several hundred designs will be 
completed by the end of the year, and 
judging from present experience a big 
percentage will develop into installa- 


tions. 
a 


Fashion Show Brings 
Women to Spring Fair 


“Unusual” spring showers did not 
deter 50,000 people from viewing the 
Spring Appliance Fair staged by the 
Bureau of Radio and Electrical Appli- 
ances of San Diego County, May 22 to 
26. Combining for the first time both 
electric and gas appliances instead of 
having merely an electric refrigeration 
show for a spring promotion event, the 
spring fair followed close on the heels 
of the Bureau’s all-appliance program 
with unusual success. 

Spring gave an opportunity for un- 
usually attractive decorative effects in 
light spring colors, using trellises of 
artificial flowers in bright colors. A 
uniform background of light green with 
a trim of flower pattern set off the 
gleaming appliances displayed in each 
of the booths. 

An interesting novelty was introduced 
as a crowd attracting feature. A style 
show of spring and summer fashions 
was staged afternoons and evenings. 
This brought out a great proportion of 
the women of San Diego for the oppor- 


Large attendance of women—and men, 
too—resulted from combined appliance 
and fashion show 
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Doing its part to electrify the sub-arctic is the Alaska Electric Light and Power Company, 
W. S. Pullen, manager. Here are electric appliances lined up in the company's new 
building at Juneau 


tunity both to see the latest in spring 
fashions and in household appliances. 

Believed to have had the largest num- 
ber of representative makes of refrig- 
erators ever shown under the same roof, 
the show had 17 makes represented. 
This gave the buying public an oppor- 
tunity seldom afforded to view and con- 
sider all makes at one time. 


Architects of San Diego also ex- 
hibited. The Architects’ Association 
had a booth in which kitchen modern- 
ization plans and kitchen plans for new 
homes were exhibited. Practically every 
member of the Architects’ Association 
took his turn at the show advising peo- 
ple on kitchen planning. Interest in this 
feature of the show was a surprise to 
the architects and an indication of the 
great public interest in kitchens. 


Following the show the advertising 
over the Bureau’s signature in June car- 
ried a strong refrigeration appeal. A 
slogan of “An electric refrigerator pays 
for itself” is being sold the public by 
means of newspaper advertising, radio, 
street car cards and dealer window 
cards. The refrigeration promotion ap- 
peal is placed back on the fundamentals 
of savings in food and money, conveni- 
ence, and general satisfaction. 


Manager J. Clark Chamberlain also 
announces that after months of work a 
new city ordinance on radio interference 
has been adopted by the City Council of 
San Diego. A committee headed by 
Harry Callaway, chairman, and com- 
posed of appliance Bureau president 
Brunelle, Ben Rogers, and manager 
Chamberlain developed the ordinance 
and saw it through. An enforcement 
officer is to be named by the city coun- 
cil to check interference and to seek the 
alleviation of such troubles from what- 
ever cause. Cooperation of the medical 
profession was finally won over to the 
ordinance. 

* 


Boise Dealers Start 
Fair Trade Code 


First act of a newly formed electrical 

dealers association at Boise, Idaho was 

adoption of a fair-trade code covering 

refrigerator sales. Among its provi- 

sions: 

1. No. discounts except for quantity sales, 
and these not to exceed 5 per cent from 


3 to 6, or 10 per cent for 7 or more. 

2. No premiums or free goods. 

3. No refrigerator delivered except for a 
bona fide sale. (In other words, no home 


demonstrations. ) 


4. Maximum trade-in allowance on ice boxes, 
3 per cent of the value of the refrigerator 


sold. 


5. Trade-in allowances on old electric refrig- 
erators not to be greater than a reasonable 
resale value. 


Officers of the new organization are 
Wm. Hopper, chairman, and a board 
of control consisting of Robert Over- 
street, Idaho Power Co., Sid M. Rob- 
erts, Radio Supply Co., and W. J. Jones, 
Sears Roebuck Co. 
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More vital than the picture was the young 
lady who stepped through the frame at 
right above. Pointing to the arteries of 
the man at left, she illustrated how they 
would vitalize the house at center. And 
then she stripped—the pictures, reveal- 
ing the adequate wiring chart below 


was acclaimed by an audience 

of competent and _ important 
critics June 10, when it played to a full 
house in the Elk’s temple at Los An- 
geles. It was unfolded in three acts: 
kitchen planning, modern lighting, and 
adequate wiring. 

A landmark in cooperative promotion 
of electrical use, the occasion was the 
assembling of 225 architects for an elec- 
trical industry program sponsored by 
the Producers Council Club and the 
Electrical Development League of 
Southern California. Here’s how it came 
about. 

Seeking to prevent any chance that 
electricity be forgotten in the present 
building boom, to assure availability to 
those who can put it to use, the league’s 
trustees realized that in such an attempt, 
architects hold a key position. Seeking 
to contact architects they learned that 
the Producers Council Club exists for 
the sole purpose of assembling archi- 
tects. for bi-monthly informational 
meetings. Thus collaboration of the 
league and club. 

With the meeting scheduled, plans 
went forward on two fronts: first, finan- 


r ‘HE DRAMA of electrical service 
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cing and attendance; second, preparing 
the presentation. 

To finance the banquet, Southern 
California Edison Co., Ltd., and the 
Bureau of Power & Light, agreed to 
underwrite up to 400 architects at $1.50 
each. The league assumed the balance of 
expense. 

To secure attendance, a live list of 
architects was obtained from the Pro- 
ducers Council and submitted to the 
two utilities for additions, particularly 
electrical engineers, prominent inspec- 
tors, school architects, etc. The list 
totalled 506, including twelve of the 
faculty of U. S. C. College of Archi- 
tecture. 

Invitations were sent out with a re- 
turn postcard, asking architects to add 
names of others in their organizations 
who would attend. Reminder cards went 
out two days before the event. Total at- 
tendance, architects and others, was 326. 

The group convened for informal 
dinner at 6:30 p. m. Eric Barnett, presi- 
dent of the Producers Council Club, as 
general chairman introduced architects 
at the speakers’ table*, then turned the 
meeting over to A. E. Hitchner, presi- 
dent of the Electrical Development 
League, who introduced the electrical 
men. 

The curtain was then run up on the 
three-act play, which ran off according 
to this schedule: 


a Reac 





Act I, Kitchen Planning (30 min- 

utes) 

Act II, Modern Lighting (60 min- 

utes) 

Act III, Houses to Homes (adequate 

wiring) (30 minutes). 

First act showed a young housewife 
coming into the kitchen with her food 
purchases. It was introduced by an an- 
nouncer, and the continuity carried by 
an interlocutor, the housewife going 
through her part in pantomime. First, 
although her equipment was modern, 
she grew weary planning her meal, and 
the interlocutor explained how a foot- 
step counter offstage was ruthlessly re- 
cording her wasted steps, evidence that 
the kitchen was poorly planned. 

While scenes were being changed, the 
interlocutor discussed modern kitchen 
planning: 

“We are not attempting to tell you 
gentlemen how to design kitchens,” he 
said, “for we realize that most of the im- 
provements can be traced directly to 
your efforts. We all know that there are 
three main units to be considered in 
kitchen planning .. . . refrigeration and 
preparation center, sink and dishwash- 
ing center, range and serving center.” 

After an explanation of each, the 
second scene began, showing the house- 
wife, this time without an apron, quick- 
ly and with scarcely a step, preparing 
a delicious meal. Her kitchen, this time, 
was planned. 

Modern lighting was dramatized by 
showing considerable equipment with- 
out allowing it to become a fixture dis- 
play, and by the use of slides. The slide 
series included these subjects: lighting 
for living, presented room by room, out- 
door, and in special applications; more 
light for the money, showing laboratory 
development; developments in effective 
use, employing a light meter recording 
on a large screen; lighting for produc- 
tion; lighting for seeing; lighting for 
selling; and light in architecture. 

The adequate wiring story was told 
with charts, animated by a young 
woman who stepped through one of 
them, then tore off paper facings to re- 
veal the others, thus effecting a change 
of setting while introducing novelty and 
maintaining continuity. The act was 
titled “Houses to Homes.” Extracts from 
the continuity: 

“A house is just another structure, 
but a home is where we as individuals 
go to build our physical and mental re- 
sources . . . It is built from the inside 
out... Just as our picture (of a young 


Electrical West — Vol. 79, No. | 


h Architects hr 


wom 
inani 
until 
ies te 

in 
ance 
conv 
can 1 
able 
able 
stanc 
neve! 

Cl 


sing} 


of t 
wom 
an e 
fits c 
a che 

Su 
large 
of w 
were 


D. 
Suppl 
A. W 
Sloan, 
Polito 
Conkl 


Als’ 
Gener 
Co. ; | 
Sheph 
Samp 
Ranki 
Westi 
of Pc 
Elec. 


Dor 
J. W 
Rice, 
Pacifi 
Elec. 
Suppl 





*E 
leagu 
stitut 





July 


t@hrough Drama 


woman) is beautiful to look upon, but 
inanimate, so is a home a hollow shell 
until it has an adequate system of arter- 
ies to carry its life blood to all its parts 
... Wiring for full service and perform- 
ance means the provision for a flexible, 
convenient and economic system which 
can take care of both present and prob- 
able future demands within the reason- 
able lifetime of its service . . . Electrical 
standards are not static, and probably 
never will be.” 

Closing number was a vocal quartette, 
singing “No Place to Plug It In.” 

Night before the meeting, a preview 
of the show attracted 275 men and 
women. In addition to affording them 
an entertaining evening plus the bene- 
fits of the promotion, it gave performers 
a chance to perfect their timing. 

Success of the presentations rested 
largely on three committees, members 
of which were active in the cast. They 
were: 


Domestic Committee 


D. C. Pence, chairman, Westinghouse Elec. 
Supply Co.; J. E. Shull, So. Calif. Edison Co.; 
A. W. Elliott, Bureau of Power & Light; R. S. 
Sloan, Westinghouse Elec. Mfg. Co.; L. A. 
Politowski, Bureau of Power & Light; H. D. 
Conklin, Edison General Elec. Appliance. 


Lighting Committee 


Alston Rodgers, chairman, Inc. Lamp Dept. of 
General Elec.; B. R. Deleray, Westinghouse Lamp 
Co.; L. Gates, Bureau of Power & Light; T. H. 
Shepherd, Bureau of Power & Light; F. K. 
Sampson, Southern Calif. Edison Co.; George 
Rankin, Southern Calif. Edison Co.; W. A. Alden, 
Westinghouse Elec. Supply; R. A. Crosby, Bureau 
of Power & Light; L. M. Watson, Westinghouse 
Elec. Mfg. Co. 


Wiring Committee 


Don J. Murray, chairman, General Electric Co. ; 
J. W. Rose, Bureau of Power & Light; H. C. 
Rice, Southern Calif. Edison Co.; V. W. Hartley, 
Pacific Coast Elec. Assn.; L. J. Di Angelo, General 
Elec. Supply; J. A. Duncan, Westinghouse Elec. 
Supply; W. W. Pearce, Bureau of Power & Light. 





*Eric Barnett, club president; A. E. Hitchner, 
league president; Eugene Weston, American In- 
stitute of Architects vice-president; Lester Hib- 
bard, California State Architects Assn.; William 
H. Harrison, A. 1. A., club committeeman; F. J. 
Gohring, club vice-president; Clayton M. Baldwin, 
College of Architecture, U.S.C.; Burdett Moody, 
Bureau of Power & Light, business agent; W. L. 
Frost, vice-president, Southern California Edison 
Co.; George Rankin, I. E.S., chairman; W. P. 
Bear, Pacific Gas & Electric Co. 
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Entertaining 225 architects to 

prove that electric kitchens, light- 

ing and wiring are prime essentials 
of modern living 


New Office and Branches 
Planned by L. A. Bureau 


N® and separate commercial offices 
are contemplated by the Los An- 
geles Bureau of Power and Light in 
downtown as well as in suburban Los 
Angeles. The Bureau recently started 
negotiations to purchase the Coulter 
Bldg. at Seventh and Olive Sts., Los 
Angeles, in which to house the Busi- 
ness Agents’ Division of the utility. 
Plans are being made for two or more 
floors of appliance display in coopera- 
tion with local manufacturers, agents 
and dealers. The entire staff of the 
Business Agents’ Division will be 
housed in the new building. 

Meanwhile, the Bureau is also buying 
property in various districts of the city 
for branch offices. Test branch offices 
were located in rented property during 
the past 2 years to check locations. The 
first branch office was recently opened. 
Future branch offices will be two stories 
high and will house an appliance dis- 
play and an electric kitchen with an 
auditorium and a roof garden for out- 
of-door cooking classes and public rela- 
tions meetings. Pay offices will be on 
the main floors as usual. 

Contrary to the opinion that upon 
consolidation of the L. A. Gas & Elec- 
tric Corp. system with that of the 
Bureau facilities might be curtailed, 
the Bureau has added not only the 
electric commercial people of the L. A. 
Gas & Electric Corp. but has increased 
its sales personnel and is planning a 
more aggressive promotional program 
than ever before, according to the Busi- 
ness Agents’ Division. 

The unique test platform where new 
ranges are checked before delivery for 


The stage is set for cooking. In this 
planned kitchen, a young housewife 
quickly, easily prepared her meal. Every 
step was watched—each one counted 


dealers likewise has proved inadequate 
to take care of the increased business. 
A large former automobile display 
room at Twenty-first and Figueroa Sts. 
on a main traveled artery has been 
leased to provide for a new test plat- 
form. The large show windows will 
be devoted to the test procedure so that 
the public passing by may see this ad- 
vertisement of electric ranges in action. 
Displays of cooperating manufacturers 
will also be featured in the windows 
of the new test building. 


New Low Terms on 


Combination Offer 


Featuring a combination offer of an 
approved electric range and electric 
water heater on terms of 5 per cent 
"down and as little as $4.94 per month, 
a new campaign was launched by 250 
Los Angeles electrical dealers in co- 
operation with the Bureau of Power & 
Light. The range in the combination 
offer is a large, 4-element clock-con- 
trolled model of the latest style, and 
the water heater is a fully automatic 
unit. 

This campaign follows closely upon 
a range sales drive which featured terms 
of $2.75 per month. During the range 
campaign, sales of electric ranges in 
Los Angeles increased 280 per cent as 
compared with the same period in 1936. 

The combination campaign started 
June 1, is being played up in a series 
of impressive newspaper advertisements 
together with special window displays. 
a 


PHOENIX, ARIZ., initiated the air-condi- 
tioning season again with a special edi- 
tion of the Arizona Republic. All deal- 
ers in air conditioning as well as build- 
ings, hotels, etc., already air condi- 
tioned, advertised in this special edi- 
tion. Interesting fact: central Ari- 
zona’s cooling season lasts 151 days, 
much longer than its total heating 
season. 

* 


YarpD Lites are featured in cooperative 
advertising done in Phoenix by dealers 
and the utility. 
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Contra Costa Show 
Cashes In for Dealers 


How careful planning governed by 
experience can assure success of an elec- 
trical exposition in a small community 
was demonstrated by the Contra Costa 
County Electrical Exposition held at 
Concord, Calif., May 13 and 14, by the 
Pacific Gas & Electric Co. and cooperat- 
ing dealers. In two days 1,473 house- 
wives attended, witnessed electric cook- 
ing demonstrations, purchased in excess 
of $3,000 of appliances and provided 
dealers with 132 live prospects. 


At two preparatory meetings with dis- 
tributors, difficulties of previous shows 
were discussed and solutions perfected. 
To assure comprehensive dealer dis- 
plays, distributors were given the re- 
sponsibility providing the appliances 
which were shown in booths. These had 
been allotted equally to all participants. 
To insure continuous attendance, it was 
decided to hold prize drawings at al- 
most hourly intervals. Prizes were two 
electric ranges, a water heater, and sev- 
eral small appliances. Another prob- 
lem was corrected by giving visitors 
ample opportunity to inspect displays, 
giving dealers and their salesmen a 
chance to tell their stories. In past ex- 
positions, cooking demonstrations ex- 
tended through two hours or more, at 
the end of which visitors usually left. 
In this one, demonstrations did not ex- 
ceed a half hour and a 15-min. inter- 
mission followed each. 


Another feature was a preview for 
dealers and their sales organizations on 
the evening before the public opening. 
At this preview the utility’s electric 
range campaign and rates were ex- 
plained by L. F. Galbraith, division 
sales manager, and two talks given on 
the technique of range selling. Dis- 
tributors were able to review their prod- 
uct stories with dealers’ sales forces. 
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A two-day show in a small community 

brought out 1,473 housewives to see and 

hear appliance demonstration. Inset, 

Forty dealers and salesmen attended the 

preview of the Contra Costa County 
Electrical Exposition 


Preliminary to the exposition some 
2,500 invitations were sent to customers 
in the territory served by P. G. & E. and 
an additional 1,000 distributed by 
dealers. Eight-newspapers carried 1,604 
column inches of advertising and 158 
inches of publicity on the show and 
lantern slide announcements were run 
in five theaters. Ten distributors dis- 
played 23 ranges and 74 units of major 
appliances in addition to many small 
appliances. 

The exposition was arranged by Leo 
Kass, dealer sales promotion representa- 
tive, and cooking demonstrations were 
by Mrs. A. V. Farnsworth, home service 
representative, assisted by Miss Mar- 
garet Yulich, appliance counsellor, all 


of the P. G. & E. 


Distributors participating included General 
Electric Supply Corp., Colvin & Templeton 
(Westinghouse), Graybar Electric Co., Mon- 
arch, Wesix, Leo J. Meyberg Co. (Norge), 
Electric Kitchen Appliances Inc. (Hotpoint), 
Kelvinator, Occidental, and George H. Eber- 
hard (Standard). 


B. C. Sweepstakes Campaign 
Novel Sales Idea 


Coronation and sweepstakes were 
very much in the public eye during re- 
cent months. Taking advantage of this 
interest the British Columbia Electric 
Railway Co. organized a sales campaign 
which they named “The Coronation 
Sales Derby”. So many interesting fea- 
tures of the campaign were developed 
that a number of other companies have 
asked for details to stage similar sales 
stimulating campaigns among dealers 
and salesmen. 

Employees from other departments 
were taken into the campaign by means 





of the sweepstake feature. 


A sweep. 
stake ticket was given to each employee 


who turned in a prospect. Drawings 
were held and prizes given to the win. 
ners of the lucky sweepstake tickets. 
The salesmen were arranged in teams 
supporting the district entry represented 
by the name of some well-known horse. 
A lot of fun was had over the way in 
which the publicity department played 
up the “race”. Bulletins and form 
charts, racing extras and other para- 
phernalia of a big sweepstake event 
were used to carry the spirit of the cam- 
paign. 
* 


Edison's Cooperative Policy 
Reemphasized in Bulletin 


To clear up definitely the periodic 
misunderstanding over the company’s 
merchandising and sales promotion 
policy, H. C. Rice, merchandise man- 
ager, Southern California Edison Co., 
Ltd., issued a bulletin in which a sum- 
mary of the cooperative program was 
reemphasized. Pointing to the oppor- 
tunities of tying in with the cooperative 
plan the bulletin says: 


Advertising 


“NEWSPAPERS—We are consistently and 
steadily advertising in 170 newspapers. We try 
to give our items such a tone that you can 
tie in and identify yourself with the activity 
being sponsored. 

“Rapio—We are cooperating with a radio 
broadcast over KNX from 1:00 to 1:15 p.m. 
five days a week under the heading “The 
Women’s Forum” conducted by Martha 
Moore. You should find this program very 
helpful and can direct your prospects to it. 

“BILLBOARDS—We are using about 325 bill- 
boards a month with a seasonal selling mes- 
sage. 

“Cooxinc ScHoots—We are conducting at 
least 1 cooking school a week on our system, 
or in excess of 52 cooking schools a year. 

“ELECTRICAL Times—This popular and use- 


ful customer bulletin goes out every month 
325,000 strong. 


Direct Aids 


“FLtoor DispLays—We have made available 
and you are using our Edison floors for dis- 
play of your merchandise identified with your 
name. 

“Prospects—Our employees are turning 
over to you over 2,000 leads a month, and 
our records show that about 60% of these 
result in sales. In other words, these are 
good qualified prospects. 

“DEALER REPRESENTATIVES—Our dealer 
contact men are constantly in touch with you, 
keeping you informed of our latest plans, and 
in general, coordinating the entire activity. 

“Free Wirinc—In order to make it easier 
for you to remove a very difficult obstacle in 
the sale of ranges and water heaters, we have 
continued our free wiring policy. 

“Lower Etectric Rates—Electric rates 
have been steadily reduced as fast as war- 
ranted. Our latest reduction should be par- 
ticularly helpful to you with your refrigerator 
prospects. Ask our representative for details. 

“FInANCING—In order to make it easier for 
your customers to buy, we have offered spe- 
cial terms where necessary. Judging by the 
number of contracts discounted under our 
plan, this service has been very helpful. 
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‘Home Economists—After the sale of a 
range, our Home Economist calls to make 
sure the customer understands and is satisfied 
with the equipment. Often many calls are 
necessary on each customer. 

“Service DEPARTMENT—In many cases our 
Service Department finds it necessary to check 
new equipment to make minor adjustments. 
After you have fulfilled the guarantee on a 
piece of equipment, our Service Department 
is available, rendering practically free service 
on ranges and water heaters, charging only 
for parts. We think this should be a very 
potent sales argument for such electrical 
devices. 

Cooperation 


“Let us point out to you that all of these 
services cost a great deal of money, and it is 
only through your fine cooperation with our 
plans and the building up of our load that 
we have been able to continue making these 
expenditures.” 


Trial Installations 
Sell Garden Lighting 


Courtesy installations of garden light- 
ing have been used effectively by North- 
western Electric for the past two years 
to stimulate permanent installation. Ac- 
cording to Freda Dobs Hall, home light- 
ing supervisor, courtesy installations 
have numbered 33. 

Purpose is to enable home owners 
and friends to enjoy the beauties of 
outdoor lighting for a three-day period, 
at no cost beyond that for power. Aver- 
age installation is around 2 kw. Most 
are for weddings, anniversaries, bene- 
fits, pageants and dances. In each case 
the company receives credit by means of 
a small illuminated sign. 

Prior to installation, a company in- 
spector checks capacity of the custom- 
er’s line. All apparatus is of a water- 
proof type. Installation is usually fol- 
lowed up by the lighting advisor, who 
carries a garden lighting kit during the 
summer season. Demand growing out 
of the activity has stimulated at least 
one Portland firm to carry garden light- 
ing equipment. 

° 


A FREE AUDITORIUM for women’s clubs 
meetings, equipped with a modern 
kitchen electrically equipped, is being 
offered by a Spokane lumber yard. The 
Potlach Yards, Inc., and a group of 
Spokane merchants and manufacturers 
offers the services of Miss Wanda Dean. 
Women’s luncheons are furnished with 
national brand foods at no cost except 
for a small service charge. Organizations 
arrange their own ticket sales for any 
desired fee, the proceeds going to their 
own treasury. The only obligation is to 
listen to a short talk on the food prod- 
ucts served and electrical appliances 


used in the preparation. 
% 


SIX MORE electric appliance repair- 
men were added to the Seattle City 
Light Department last month. 


July, 1937 — Electrical West 


"Five Things Air 
Conditioning Will Do" 

Air conditioning got off to a flying 
start in Utah when the Utah Power & 
Light Co. launched a series of excep- 
tionally strong direct mail advertising 
pieces to businesses and industrial es- 
tablishments throughout Utah. Stress- 
ing five things that air conditioning will 
do in each of its mailing pieces, the 
profit and comfort angles were taken up 
in turn by each of the series. 

The five things air conditioning will 
do were listed as: 1—Bring more cus- 
tomers into your store; 2—Keep cus- 
tomers in a buying mood; 3—Keep 
clerks and employees alert; 4—Keep 
your store and merchandise fresher and 
cleaner; 5—Increase your net profit. 

A free survey card was attached to 
each mailing piece offering the advice 
of company air conditioning engineers. 
” 


They Do It With 
Mirrors in San Joaquin 


The Merchandising division of San 
Joaquin Power, Fresno, is taking elec- 
tric ranges to the back doors of the 
rural prospects. It is part of the dealer 
cooperative program. “If the mountain 
won't go to Mohammed, Mohammed 
will go to the mountain”—is what the 
division has decided to do in promoting 
electric range sales. Rural prospects 
often failed to buy because the salesman 
at their door had no sample. Further- 
more, obsolete electric ranges were be- 
ing replaced by other types because the 
prospect could not visualize the late im- 
provements. Thus the new idea. 

Two special display trucks are in use. 
Each carries four electric ranges. Doors 
open out, displaying two ranges per 
side. Full-length mirrors, fastened to 
the inside roof, enable prospects to see 
the range tops without climbing in the 
truck. The trucks are being used in 
the Merced, Los Banos and Madera dis- 
trict and in the Fresno, Selma, Dinuba 
and Corcoran district by salesmen 
Dewey Cox and Clyde T. Puckett, re- 
spectively. Since all range sales are 
placed through dealers, this service is 
bringing them new business. 

* 


With the resignation of L. A. Bald- 
win, dealer representative of the Utah 
Power & Light Co., to become represen- 
tative for Electro-Chef Ranges in the 
Rocky Mountain region, the utility has 
turned over dealer contact work to its 
51 salesmen. Each is assigned about 
8 dealers, whom he will visit regularly, 
keeping in touch with their plans and 
keeping them informed of the utility’s 
promotional activities. It is felt that 
intimate contact between dealers and 
utility salesmen will eliminate friction. 





Like the Brush Man 


In Sacramento a housewife may examine 
the electrical appliance she proposes to 
install in her home without leaving home 
to do it. Harry L. Wood's idea of a 
trailer to allow the prospect to inspect 
merchandise carefully, privately and at 
leisure has proven profitable and effect- 
ive. Harry Wood's newspaper advertis- 
ing said, “Hotpoint Comes to Your 
Home. A telephone call will bring 
H. L. Wood's Hotpoint trailer right to 
your door with a complete display of 
electrical appliances" 


A Pip 





Human interest ran high in posters used 
throughout Pacific Gas & Electric. Com- 
pany territory during May. Together 
with such displays, designed by Chad 
Hulburt, P.G. & E. Display manager, was 
an inducement of $15 saved on each 
electric range with automatic oven timer 


His Own Medicine 





When Bill Cranston, president of Thermador 
was building his new home near Pasadena 
of course it was all-electric and naturally 
too he planted his sign telling the world so 
outside. These signs are so numerous that 
it is said the gas companies even draft 
vice presidents to go into the field in 
attempting to save some heating business 
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Kitchen Planner on 
L. A. Bureau Staff 


Louis Politowski is the kitchen plan- 
ner at the Bureau of Power and Light, 
Los Angeles. Establishment of a kitch- 
en planning department in the business 
agents’ division was made early this 
year and has already been responsible 
for a constantly increasing use of all- 
electric kitchens in the homes of that 
territory. 


Plans for new homes are brought to 
the kitchen planner by the lighting and 
range salesmen employed by the Bureau 
in the field. Prospects for remodeling 
of kitchens are likewise brought in and 
plans are made for a consistent remodel- 
ing program. 

Mr. Politowski has made a compre- 
hensive study of the kitchen planning 
material organized by the manufacturers 
of such equipment and strives to achieve 
a correct arrangement of working units 
in a kitchen to save steps. Many elec- 
trical dealers in the Los Angeles area 
are taking advantage of the service 
which is rendered free of charge to 
them. 


MODERN AS ALL OUTDOORS 


—by Russell 


“Can you beat it? The wife says it wouldn't be complete without the ‘primitive outdoor’ feature|" 


Cooxinc ScHoot Aps for 1937 have 
been developed by the advertising de- 
partment of Southern California Edison 
Co., Ltd. The ads feature cartoons 
for attention getting and are so ar- 


APPLIANCE SALES REPORT 


ranged that the date, place and time 
of cooking schools can be inserted. 
They are being used in 25 papers in 
connection with 23 cooking schools of 
the spring series. 


A Summary of Dealer and Utility Reports Compiled by Associations, Societies, Bureaus, or Dealer Contact Department of Utilities 


L. A. Bureau 

May, 1937 of Pe & Lt. 
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Water Heaters 540 
Air Heaters, aux. | 15 
8 


Air Heaters, 220 


Refrigerators 
Dishwashers 


| 980 
Pt? 
| 249 
25 
37 
295 
62 
29 


297 

72 
114 
137 
Heating Pads il 
Curling Irons 


Coffee Makers 
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3 


| 
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Reflector Lamps 


¢Current 5 Mos.|/Current ” 5 Mos.| 


Idaho Power |P. G. & E. Co.*\San Diego Cons.| San Joaquin Lt. | Southern Calif. 
Co.? & P. Corp. 


¢tCurrent GS. & E. Corp. * 
$t4 Mos.|¢Current ¢5 Mos.|Current 
1,129 | | 165 
749 | 80 
5,778 | | 5 
410! | 47 
10,235 | | 1,079 
44 | bs 
9,959 | | 321 
206| 602 2,464 | | 48 
522 | 2,457 9,910 | | 103 
2,974 | 7,347 40,852 463 
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1,024| 189 
349| 314 
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5| 10 
1,708 | 2,796 


349| 330 3,518 
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70 
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4,668 


123 
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| | 
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744 | 
382 | 
229 | 
418 | 


3,148 | 6,709 20,850 | 2,008 


1,686 | 2,864 
301 
426 | 1,099 

2,693 | 3,979 22,309 | 1,054 
253 | 
187 | 
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396 | 
620 | 
438 | 
271 | 


| 
425 
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287 | 


& | Wash. Water 
a Power Co.* 
5 Mos.|Current 
2,432 | 238 
836| 183 
892 | 18 


Utah Power 
|Edison Co. Ltd.* Lt. 7 
5 Mos.| Current 


2,965| 353 

1,264| 446 

1,863! 26 
| 


673 
245 
65 


4,526 |1,505 
32| 22 
4,670| 547 
262| 37 
3,129| 221 
6,193| 685 
1,245| 137 
421| 366 


6,316| 684 
2,279| 125 
3,387| 368 
8,278| 231 
1,669| 93 
2,196 | 
3,247 | 
780 | 
2,422 | 
198 


3,52 
25 | 6 
13,549 | 1,150 
2,166| 105 


5,980| 589 


458 


392 
124 


1,880| 303 
437| 87 
7,010 | 1,760 
2,251| 417 
3,112 | 1,186 
1,402 | 1,961 
1,674] 179 
312| 322 
1,717| 590 
| 227 


2,608 | 693 
517| 64 


387 
517 
276 
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47 
298 330 


55 


18! 
119 


491 
341 


1,335 
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23 268 | 9 79 | i 


239 855 | 
53 404 | 
39 164 | 
63 802 | 


710 
1,330 


4.977| 518 5,53! 
4,967| 545 3,504 


45 

4 

73 
80 


Miscellaneous Lamps. . 
Yard Lights 
Misc. Small Appl 


1,974 | 


Sources: - 

1 Compiled by Los Angeles Bureau of Power and Light for territory served by that system. 

* Figures compiled by Electric Equipment Sales Association. Include power company sales and sales of all reporting dealers—about 60%. 

* P. G. & E. reports sales of major appliances only based on accurate reports eretebis from dealers' accounts. Ranges, water heaters and air heaters include 
company and dealer sales. Total dealers include gas as well as electric dealers. 


‘ Gathered i Bureau of Radio and Electric Appliances of San Diego County. Estimated monthly sales figures used in this table: Clocks, fans, included under 
miscellaneous. 


® Includes dealer reports from Midland Counties Public Service Corporation also. Compiled by Valley Electrical Supply Company. 

* Includes reports from dealers on San Joaquin Valley system of company as well as Southern California areas served. 

T Includes Utah Power & Light Company territory in Utah, Idaho and Wyoming. Also Western Colorado Power Company territory. 
* Dealer sales only for Spokane and company's territory. Company sales not included. Table stoves, grills included with cookers. 


t Under current month heading is shown previous month's figure. Lag of one month is also shown in total sales for year to date, which began December, 1936. 
+ May report was not available at time of going to press. 
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Contrasts Sell 


Use pictures like these 
to show how ordinary 
kitchens can improve 
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If beautiful catalog pictures of modern 
electric kitchens create the impression 
they are beyond reach of ordinary in- 
comes, simple snapshots like these on this 
page, of kitchens before (left side) and 
after (right side), in average homes will 
bring kitchen modernization within reach 


Tell your prospects that to remodel the 
kitchen and equip it with time- and 
health-saving electric equipment costs 
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90 | 
4] @ Every so often the entire electrical industry | 
53 gets behind a new selling idea with a na- | 
tion-wide campaign. Its newest business 
21 building drive centers around the kitchen | 
95 planning program, an activity that offers great 
After surveying the layout of the present potential business for all branches, particu- H 
72 kitchen draw or have drawn in color a larly true in the case of the retailer. 
109 sketch of what the proposed kitchen wil @n f j : I 
62 th. Cover it with eolophane a ever before has consumer sales resistance | 
386 TE dient i, and heng Wt tn the pres- been attacked on such a large scale. Be 
9 + batch ies Sadik 3 4 P cause of this selling the all-electric planned 1H 
om kivenen to be looked at and to re- kitchen is made easy for every dealer. 
27 mind her of the complete goal ou ‘ ; | 
e industry's sales promotional activities | 
io which make this possible are (1) a coordin- ’ 
331 ated nation-wide advertising campaign by 
059 electrical manufacturers selling the idea of 
— a modern electric kitchen to the millions of 
b65 readers of popular magazines; (2) radio 1} 
talks, home economist demonstrations and 
120 various types of direct mail telling customers ' ! 
229 about kitchen planning and (3) home service 
335 women sent out by the utilities to tell of it. 1 | 
235 Remember and take advantage of the @ In addition Federal Government housing and 
si fact srs an electric . can wath home modernization activities have added 
any place—even in the center of the millions of dollars worth of publicity. 
31 room if desirable. Often a view out- 2 . : m ' 
504 doors possible by rearrangement will sc Every alert retailer — oe for business 
appeal that it will make the sale oo that =o his program directed to 
help him build a bigger volume of sales. 
= and sales that are far more profitable be 
=" cause they involve several appliances. 
@ Study over your list of last year’s range and } 
refrigerator sales—among them will be ripe 
le = prospects for kitchen moderaization. Work 1} 
; 8 with one or two local architects. 
@ Every electrical dealer should think how he 
can capitalize upon this ready-made market. 
Practically every utility in the West has model 
Users of kitchens you have sold are your kitchens set up in various parts of its terri- | 
best display, demonstration, and adver- + tory to which the dealer can take a prospect. 
= tising. When you can take new pros- | @ Inquire how you can tie in with your power 
pects to visit satisfied users, do so. But i . = company’s promotional program. 


in all cases take pictures, before and 
after, like these, of every job. They can 
be more eloquent than salesmen for you 
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shown you will be a room the whole family 
will enjoy and take pride in? In the first 
place the rest of the family would take plea- 
sure in knowing that you were working in a 
kitchen scientifically planned to eliminate 
every bit of waste motion, to simplify meal 
preparation and to remove drudgery fron 
kitchen chores. Real enjoyment, too, will be 
apparent when the family entertains. As you 
know, informality is the rule today and a 
bright, sparkling modern kitchen is one of the 
most popular rooms in the house. It will give 
you a real sense of pride having a kitchen 
like this one, where everything is as modern 
as science and electricity can make it. 
‘The best part of it is that it requires little 
if any sacrifice on the part of the family to 
enable you to begin enjoying it right now. 
Our company has a finance plan that enables 
you to buy the complete installation on terms 
low enough so that you can have this fine 
work-saving kitchen and the other things you 
have mentioned that the family needed too.” 





To get more of this kitchen business, analyse 
your own selling pregram and coordinate your sales 
effort with the promotional work in your territory. ae 
The aggressive dealer can reap big dividends from 
bigger and more prefitable sales. To help you “‘close”’ 
contracts for model kitchens, study these common 
sales obstacles and see how Bill Smith overcomes 


them. 


When the prospect says— 


Prospect: . . “Just at this time I don’t think we 
could afford an expensive re-modeling like that. 
There are so many other more important things the 
family needs right now. Perhaps later on we might 
discuss it.” 


EVIDENTLY the sale has been going all right up 
to this point. The prospect indicates that she 
would like to have a modern kitchen by the last 
sentence. But the objection (and it pops up in al- 
most every sale) is that she doesn't want to make 
the decision to spend the money. An aggressive 
salesman knows that he will have to meet this ob- 
jection before closing the sale and he prepares 
himself beforehand to lead the prospect into mak- 
ing the decision by strong selling that will convince 
the prospect that she is getting more than her 
money's worth. ‘ 


Bit_: “I know just how you feel, Mrs. Blank. You're 
thinking of your family and because the kitchen is considered 
your own workshop, you may feel that it appears selfish to 
spend money to make it a more pleasant and efficient place 
to work. As a matter of fact, the family would probably 
be the first to insist on anything that would lighten the 
burden of housework for you. They appreciate just how 
big a job it is to keep a household running smoothly. But 
have you considered that this modern new kitchen I have 


(HERE Bill describes the finance plan 
which he has available. The manu- 
facturers of kitchen appliances have 
such methods that are available to 
the dealer.) 


.. “Now, Mrs. Blank, I’m sure we 
can arrange terms so that you can begin en 
joying this fine, modern step-saving kitchen 
immediately. Once it is in, you will reall) 
appreciate just how much work it saves you, 
just how much more leisure this compact 
group of electrical servants can bring you and 
how scientific planning can eliminate kitchen 
drudgery. Why not let me get our crew 
working on it this week and before anothe: 
week is over you'll have a pleasant new room in your home 
which will be the pride of the entire family.” 


W hen the prospect says— 


Prospect: “I already have an electric range and a 
refrigerator and I don’t believe that we would get 
enough use out of a dishwasher to make it worth- 
while. I just can’t see how a machine could wash 
greasy dishes and really get them clean.” 


THIS prospect, and there are many similar cases, 
is not sold on the modern kitchen plan in its 
entirety. Bill knows from experience that the dish- 
washer is the stumbling block, that few women 
believe that they actually do wash dishes satisfac- 
torily. He also knows that the prospect isn't 
thoroughly familiar with the real advantages of 
that device or she would be more enthusiastic 
about getting one. So he goes to work on selling 
that item, cenvinced that if he is successful, the 
whole job can be sold. 


Bitts “That does seem like an impossible job, doesn’t it? 
and I’ll have to admit that years of research were devoted 
to designing a machine that really will wash and dry y: 
dishes and not only do the job well but thoroughly steril'ze 
them at the same time. You see, the machine can stand 
water far hotter than your hands. Now the dishwas 
directs this hot soapy water over every dish, removing 10t 
only every particle of food but even the germs. Would:'t 





you 


pact 


nd a 

get 
yrth- 
wash 


be a real relief to you to feel 
ssolutely sure there weren’t all 
ose bugs common sense tells us 
ust be in every dish rag no mat- 

r how often we change them? 
Chen, clear hot water is forced 
ver every piece of tableware to 

mplete the job and the dishes 

id silverware come out spark- 

ig clean. It’s much the same 
ind of service that your washing 

achine provides, only this elec- 
ric appliance works for you 21 
times a week instead of once. 

“And have you considered ai/ 
of the other advantages that this 
vewest of electrical servants 
brings you? Probably the great- 
st is the fact that it cuts the 
time you have to be in the kitchen 
practically in half, giving you 
more leisure to spend with your 
family or to do the things you 
want to do. 

The dishwasher will release 
320 hours of time for most wom- 
en, time to use for the many 
other things they want to do— 
more time for recreation, self improvement, child train 
ing; in other words you can do the things that help your 
family live more usefully and happily. Why waste 320 
hours every year? They would represent one hour a day 
at the piano, time to read 52 books, to spend with your 
husband and family, even three times a week at the movies. 


‘Then, too, it is economical. It saves on dishes through 
less breakage, saves the need for dish towels as well as the 
time necessary to wash this extra item. Did you know the 
average cost of operating a dishwasher for a whole family 
is less than half a cent per day. It isn’t truly economical to 
wash dishes by hand for such a wage, is it? Best of all, it 
keeps your hands dainty by eliminating the need for three 
daily immersions in steaming dishwater, just as your electric 
washing machine saves you scrubbing. The sanitary features 
of the dishwasher alone justify its use in every home because 
the steaming hot water it uses means death to the infectious 
cold and other germs that might otherwise be spread through 
the family no matter how carefully the dishes were washed 
by hand.” 


(Now Bill comes back to the task of selling the 
whole kitchen.) 








Bitt: “Dishwashing always 
has been a chore. This machine 
turns its drudgery into a plea- 
sure just as the new sink and 
these handsome cabinets elimi- 
nate work in keeping the kitchen 
clean. They save you time in the 
preparation of meals by making 
everything handy for you. With 
your present range and retriger- 
ator, the job of modernizing 
vour kitchen will be both simple 
and inexpensive. It will be 
merely a matter of rearranging 
their locations to save you more 
steps and make the handling of 
food more scientifically planned 
to conserve your strength. It will 
be a revelation in the work and 
effort it will save you. Can’t we 
arrange to finance the dishwashe1 
on our low budget terms and 
start tomorrow to make the 
stallation ?”’ 


W hen the prospect 
says— 


Prospect: “It is out of the question. We could 
not afferd such an elaborate kitchen. Thank you 
for telling me about it though.” 


Bit_: “It does seem quite elaborate doesn’t it, but please 
don’t think that it is necessary to get it all at once. That's 
the fine part of our kitchen planning service. You see, out 
designer* will take your kitchen and lay out efficient and 
time-saving arrangement showing you where the range, 
refrigerator, water heater, dish washer and cabinet space 
should be located. That’s the way it will eventually look 
when you have the complete installation. Now you take this 
picture with you for reference and you can buy just as much 
of the apparatus as you feel you wish to pay for at any one 
time. In this way, you can buy the whole kitchen as well 
as each component part on easy payments and adjust your 
purchases to meet your budget. For instance, to start build- 
ing a complete modern kitchen, let me come out and meas 
ure your room and get the other necessary details so that out 
designer can draw you a plan of the completed job. 


* Your local utility probably has kitchen planning service that you can use 
ask about it. 

** See Electrical West's Sales Talk that sold an electric range, Jan., 1936 Feb 
1937; refrigerator, Apr., 1936, 1937; water heater, May, 1936, Mar 93 
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Sales Points 
in Talking of Kitchens 


@ KITCHEN 


Attractive, cheerful place to work 
Harmony in colors induces cheerfulness 
Admiration of all friends, neighbors 
Saves steps, standing on tired feet 

Remain refreshed, youthful, attractive 
Family health better with better food 
More appetite for her own cooking 

More time with family and husband 
Comfort in the kitchen—no waste heat 
Fresher air, no fumes, smoke, odors 

More freedom to attend other affairs 
Allows more time with guests as hostess 
Saves upkeep, cleaning and painting costs 
Seldom need servants to prepare meals 
Investment less than new car, lasts longer 
Snack room for informal entertaining 


DISHWASHER 


Germ breeding dish rag is banished 
Dishes are cleaner, look cleaner too 
Hotter water than hands can stand 
Carrying of colds, infections prevented 
Less time in kitchen, more with family 
No arguing—children, husband like it 
No piles of dishes on return from trip 
Keep hands, complexion attractive 
Standing for long time eliminated 
Meals taste better, no dishwash worry 
Easy on dishes, expensive china saved 
Saves linen and laundering. also maid 
Improves value of home, more modern 
Elaborate meals a pleasure to serve 


GARBAGE DISPOSAL 


Most disagreeable problem solved 
No greasy litter to be cleaned up 
No wrapping or separation needed 
Can’t keep garbage can sanitary 
No place for flies, ants, to collect 
Stray dogs or cats can’t overturn 
Only non-putrifying rubbish left 
Less frequent service, save fees 
Save needless exposure in cold weather 
Really good for the plumbing 
Pride in being in advance of times 


@ RANGE, see Sales Guide, Feb., 1937 
@ REFRIGERATOR, see Guide, Apr., 1937 


@ WATER HEATER, see Guide, Mar., 1937 
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Kitchen Kits help visualize 


Display Ideas 


@ STORE 


Best idea is to equip your store with a 
model electric kitchen, either one of those 
available from the manufacturer, or of 
your own, with your lines in it. Modest 
stores can at least arrange kitchen appli- 
ances together with a simple background 
of kitchen wall paper. a hanging shelf 
with colored dishes on it. Kitchen kits. 
of wood or paper, are fine sales tools, even 
make window displays. 


UTILITY 


Make use of model kitchens on the floor 
of your utility or kitchen planning bureau. 
They will assist you with kitchen plans, 
pictures, ideas. Tie in with the National 
Kitchen Modernizing Bureau prize cam. 
paign and publicity material. 


MANUFACTURERS 


Portable displays are often available from 
kitchen appliance manufacturers. Arrange 
to use them for a special floor showing. 


YOUR OWN HOME 


Most convincing thing you can do is to 
make your own home kitchen a model to 
which you can bring prospects. Your wife 
can answer their questions from experience 
more convincingly than anyone. Practical 
hints on operation fortify your selling, be- 
cause they sound more genuine and rea 
sonable to a prospect. 
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HE CONTRIBUTIONS OF PRACTICING ENGINEERS IN ADVANCING THE ART OF POWER GENERATION, TRANSMISSION, DISTRIBUTION AND USE 





Protection of Equipment 
From Over-Voltages: 


HIS paper is a presentation of 

the author’s conception of the 

problem of protection of equip- 
ment from over-voltages together with 
suggestions for the application of pro- 
tective devices. The conclusions are 
based primarily upon analyses of oper- 
ating experience and the results from 
operating system research combined 
with laboratory research and technical 
investigations. The purpose is not to 
present a technical treatise but rather 
a simplified discussion of the problem 
which it is hoped will be susceptible of 
practical application. 


System Over-Voltages 


Possibly a good manner in which to 
approach the problems of protection 
is to visualize the ordinary electric 
power system from the outside looking 
inward consisting of overhead trans- 
mission and distribution circuits, sub- 
stations and stations (with their asso- 
ciated equipment including bus insula- 
tion, switch gear, power and instrument 
transformers and rotating equipment), 
also a limited amount of ground dis- 
tribution. The over-voltages, to which 
the insulation employed in the compo- 
nent parts of the system may be sub- 
jected, can be divided into four classes. 
The first two originate within the 
system and the latter two are super- 
imposed upon the circuits. 


These are: 


(1) Fundamental frequency  over- 
voltages caused by over-speed of 
generators, shifting of neutral, 
regulation of the circuits, etc. 

(2) Over-voltages with high fre- 
quency and oscillatory character- 
istics caused by switching 
operations and circuit faults com- 
monly called switching surges. 

(3) Accidental contacts from circuits 
of higher voltages. 

(4) Lightning voltages. 


Equipment insulations meeting the 
generally accepted standard specifica- 
tions, and as modified through experi- 
ence by the manufacturers to meet 
service requirements, also circuit in- 
sulations as applied by power company 
engineers, are and must be adequate 





*A report of the Transmission and Distribu- 
tion Committee, Northwest Electric Light & Power 
Association. 
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By H. L. MELVIN 
Ebasco Services, New York City, N. Y. 


for withstanding the first class of over- 
voltages. 

Likewise the equipment and circuit 
insulations in common use are and 
should be capable of withstanding all 
voltages in the second classification, 
except that the duration of arcing 


The statements and conclusions herein 
are not entirely uriginal, but represent 
a compilation of the many contributions 
made by the large number of engineers 
and ‘he »nalyzed experience data made 
available during the past ten years from 
several operating systems. The conclu- 
sions should not be regarded as final or 
necessarily authoritative as much remains 
to be learned regarding insulation, its 
application and its protection. 

Attention is directed to the work now 
in progress by the Joint E.E.I.-N.E.M.A. 
Committee on Insulation Coordination, 
also the papers which have been and 
will be presented by the A.I.E.E. on the 
general subjects of insulation coordina- 
tion and protection, also similar papers 
by recognized authors in the technical 
press. 


ground voltages should be limited and 
on some systems it may be economical 
to limit the magnitude of those over- 
voltages by some protective device. 

In the third classification the over- 
voltage caused by accidental contacts 
between circuits are few and generally 
they are limited to sufficiently low 
values by flashover of the lower voltage 
circuits and in time duration by relay- 
ing of both circuits to avoid damage 
to properly insulated apparatus. 

Lightning voltages produced by 
nature do not have magnitude or time 
characteristics similar to or related to 
circuit operating voltages. For years 
past lightning research has been ex- 
tensive and comprehensive. Nevertheless 
much remains to be learned before the 
control of lightning voltages can be 
engineered as precisely and simply as is 
desirable. It is believed, however, that 
present conceptions are sound and suff- 
cient data have been secured to make 
it possible to deal with the lightning 
problems in an intelligent manner. A 
discussion of lightning and its origin 





is not within the scope of this paper. 
It is now commonly accepted that 
protection against direct strokes (the 
power circuit being a part of the light- 
ning discharge path) constitutes the 
real protection problem. The data avail- 
able indicate that at the point of con- 
tact the lightning voltage appearing 
on the circuit may rise at rates in the 
order of 1,000 kv. per micro second or 
even more rapidly and reach magni- 
tudes sufficient to flashover any practic- 
able amounts of insulation. The current 
in the lightning discharge may be in 
the order of 25,000 amp. to 200,000 
amp. and successive discharges may 
occur in the same path. If a stroke 
occurs to a line some distance from the 
terminals, the chopped voltage waves 
(magnitude and time characteristic 
being determined by the insulation 
strength at the point of flashover) travel 
along the line, rapidly attenuating and 
possibly not being of dangerous mag- 
nitudes upon arrival at the stations. 


Protection from Lightning 


Transmission and Distribution Lines 

Although the protection of line in- 
sulation from lightning flashover and 
service interruptions resulting there- 
from are not considered as being within 
the scope of this paper, a brief state- 
ment will be made covering the protec- 
tion methods which can be employed. 
This is done because the design prin- 
ciples used for the circuits connected 
to a station have some bearing upon 
the protective scheme best adapted for 
the station and its equipment. 

Four general types and design have 
now been developed: 

(a) Underground construction, sel- 

dom. if ever, justifiable for the 
sole purpose of avoiding exposure 
to lightning. 
Shielding from direct strokes by 
the proper installation of over- 
head ground wires. This requires 
the coordination of configura- 
tion. clearance in the span, low 
impedance to earth and circuit 
insulation. This type of con- 
struction is only applicable for 
the higher voltages and justifiable 
where conditions are favorable 
and/or the circuits are  sufh- 
ciently important. 


(b 


37 








(c) The drainage scheme involving 
the application of expulsion or 
deion tubes which are so _in- 
stalled on the line structures as 
to form flashover paths through 
the tubes to ground rather than 
over the line insulation. The tube 
then interrupts the 60-cycle fol- 
low current making relay action 
unnecessary. This scheme is ap- 
plicable to all voltages and 
circuits within the design limita- 
tions of the tubes. 

(d) The unprotected design permit- 
ting lightning voltages to flash- 
over at or near the point where 
the circuit is contacted. This de- 
sign is applicable to all voltages 
and should be such that a mini- 
mum of damage will be done to 
insulators, conductors or struc- 
tures by the lightning discharges 
or the follow power current. 

It might be added, though it is well 
understood, that the amount of porce- 
lain insulation required, and gener rally 
used on circuits, is basically determined 
by consideration of flashover values for 
the normal operating voltage and over- 
voltages as listed under (1) and (2) 
under weather conditions as they exist 
in the territory. Furthermore, lightning 
flashover values of insulators and wood 
are not materially affected by weather 
conditions (rain and contamination). 
This means that the lightning voltages 
which may appear on lines are always 
practically equivalent to maximum 
values wh‘ch the line insulation will 
support or as limited by the protection 
employed. 

Station Equipment 

Reviewing the above four types of 
line designs, it will be observed that: 
for (a) the circuits are completely pro- 
tected and lightning protection at the 
terminals is not necessary; for (b) if 
sufficient data were available for ac- 
complishing a perfectly shielded design. 
and if all lines were so constructed, 
the only lightning protection that might 
be required at the terminals would be 
that necessary because of induced volt- 
ages due to coupling at the point of 
stroke, however perfect shielding is not 
generally practicable or economical of 
accomplishment and it is therefore 
necessary to provide station protection; 
and for the (c) and (d) types of design 
where lightning actually contacts the 
power conductors and abnormally high 
voltages can be transmitted to or origi- 
nate at the stations or at equipment 
installed along the line, it is necessary 
to provide effective protection. 

Fig. 1 illustrates the fundamentals of 
the protection problem. On this chart 
are plotted typical volt-time flashover 
or insulation failure curves using kilo- 
volts and micro-seconds as coordinates. 
The curves illustrate suspension insula- 
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Fig. |—Relative volt-time curves for vari- 
ous protective devices for station equip- 
ment 


tors, pedestal insulators, apparatus 
bushings, rod gaps, sphere gaps and 
solid insulation. It will be noted that 
the curve for solid insulation is relative- 
ly flat; the sphere gap has a similar 
characteristic; and the flashover values 
for insulators and rod gaps rise very 
rapidly for times less than two micro- 
seconds. It should be remembered that 
the diagram is simply illustrative also 
the relationship between the curves will 
vary for varying amounts and kinds of 
insulation and movement up or down 
the voltage scale and for positive or 
negative impulse waves. 

Unfortunately, the volt-time curves 
for insulations as used are not similar, 
and as explained earlier in the dis- 
cussion, direct stroke lightning voltages 
for which protection must be provided, 
usually fall in the short time periods 
of the volt-time curve. Research and 
experience also indicate that for the 
range of operating voltages, the time 
period giving greatest concern is up to 
2 micro-seconds, the longer time being 
for the highest transmission voltages. 
Furthermore the protective devices used 
to prevent flashover of insulators or 
failure of insulation must be capable of 
discharging extremely large lightning 
currents, and at the same time hold the 
value of the lightning voltage under the 
insulation strength of the equipment 
being protected. 

Plain Spill Gaps 

A simple and effective device for 
meeting the above requirements is the 
plain ‘spill gap. At first thought it 
might be assumed that the sphere gap 
would be the proper device, but un- 
fortunately the laboratory type of 
sphere gap is not a practical device to 
use because of its very undesirable 60 
cycle characteristics under adverse 
weather conditions or if the surfaces 
are roughened, also because of its size 
and cost. The rod gap on the other 
hand has a satisfactory 60 cycle char- 
acteristic because it does not change 
materially under weather conditions 





also it is simple and inexpensive to 
install. If a gap could be devised having 
more nearly sphere gap characteristics 
whose 60 cycle flashover values would 
not be influenced by weather conditions. 
it would be preferable as a protectiy: 
device. The Ohio Brass Company con 
trol gap is a step in this direction and 
it is believed that further advances wil! 
be made in the design of suitable inex- 
pensive gaps. 

Referring further to Fig. 1, let it be 
assumed that the curves for suspension 
insulators, pedestal insulators, bushings 
and transformer insulation represent 
the volt time characteristics for these 
respective insulations at a station. If it 
is desired to positively protect th 
station equipment with plain spill gaps, 
it would be necessary to have a setting 
about as illustrated by the lower rod 
gap curve in order to provide a margin 
(for age, deterioration, tolerance, etc.) 
of protection for the solid insulation at 
the minimum time points. These short 
times probably correspond with direct 
strokes in the vicinity of the station. 
The upper rod gap curve would protect 
bus insulators and bushings for the 
range of time also the transformer in- 
sulation (with a margin), for voltage 
waves reaching crest after about 2.5 
micro seconds. For voltages in the cross 
hatched time area the transformers 
would not have proper protection. As 
stated above, a gap with characteristics 
more nearly corresponding to that of 
the sphere gap would have a volt-time 
curve following the transformer insula- 
tion curve more closely and permit a 
more uniform protection margin there- 
by effecting greater economy in the 
utilization of insulation. 

The above discussion and the chart 
illustrate the basis for determining rod 
gap settings for the protection of sta- 
tions and equipment against lightning. 
However it is extremely important to 
know the minimum values at which rod 
gaps can be set without flashovers 
occurring for over-voltages other than 
lightning. It is generally considered 
that the flash-over values for the mini- 
mum setting should be sufficient for 
holding all probable 60 cycle and 
switching surge voltages. During the 
past ten years a considerable amount of 
experience data have been obtained with 
the use of gaps as protective devices 
with settings varying over wide ranges 
for each of the commonly used systen 
voltages. At first, gap settings wer 
more nearly comparable with the 61) 
cycle flashover values of the bus and 
line insulators, also in line with the 
impulse test gaps for transformers 
These settings frequently failed to pro 
tect transformers and they were there 
fore reduced by steps. It was feared 
that the lower settings would result i: 
flashovers due to switching surges. How 
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ever experience and tests have demon- 
strated quite conclusively that such flash- 
overs do not occur when gap settings 
are as low as two and one-half times 
the normal 60 cycle voltage to ground 
on grounded neutral systems. On under- 
srounded systems these surges may be 

high as four to six times normal 
voltage to neutral. How much higher 
the minimum gap settings should be 
for non-grounded systems is debatable. 
For example, if the over-voltage is 
caused by an arcing ground it might 
be preferable to have gaps set to flash- 
over and trip the circuit before further 
damage is done. 

On Fig. 2 are plotted a series of 
curves which give the equivalent inches 
of rod gap for 2, 3, 4, 5 and 6 times 
normal voltage to neutral for the 
standard circuit rated voltages also 8 
and 10 times normal for the lower 
voltages. For example, a 10-in. rod gap 
on a 69-kv. circuit will have a 60 cycle 
flashover value of 2.7 times normal 
volts to neutral. Also on this chart are 
shown points on the rated circuit volt- 
age lines which indicate minimum gap 
settings now in successful operation, 
approximate maximum flashover values 
for insulators in common use, the pres- 
ent A.I.E.E. impulse test gaps for trans- 
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formers and the approximate voltages 
across modern lighting arresters of 
100 per cent and 60 per cent ratings, 
respectively, while discharging 5,000- 
amp. surge current. A dashed line has 
been drawn approximating the mini- 
mum gap settings and, in the author’s 
opinion, gaps set at these values are 
satisfactory for installation on most 
systems. The relatively higher settings 
in the lower voltage ranges are sug- 
gested and have been used because of 
the more erratic performance of closely 
set gaps with weather conditions for 
both 60 cycle and impulse voltages: the 
problem of preventing foreign materia] 
from short circuiting the gaps and be- 
cause distribution apparatus and insula- 
tion practice is on a relatively high 
insulation level. 

The problem of application of gaps 
on existing systems for lightning pro- 
tection therefore becomes one of know- 
ing the volt-time characteristics of the 
insulators and insulation being pro- 
tected, and then setting the gap at a 
reasonable margin under all the curves, 
even for the very short times. If such 
a setting is above the dotted line illus- 
trated on Fig. 2, service should not be 
interfered with by the gaps. The other 
approach is to set the gaps about as 





nt 


bi 
i 


Cee er 
; 


TERNS 















illustrated by the dotted line and trust 
that the insulation will be protected. 

Gaps with settings of 6-in. or greater 
generally will not be short-circuited by 
birds or foreign objects. For the shorter 
spacings, it is usually necessary to re- 
sort to special covered designs or to use 
two gaps in series. If the series gaps 
are symmetrical and adjacent to each 
other, settings can be equ>l and their 
sum equivalent to the setting desired. 
If the gaps are separated or not sym- 
metrical, a preferable scheme may be to 
set the ground gap at a value just sufh- 
cient for holding normal voltage to 
ground and the line gap equal to or a 
little greater than the difference between 
the desired total se tting and the ground 
gap setting. 

For new installations a more logical 
procedure shou'd be followed and the 
insulation actually coordinated in line 
with modern practice. 

A gap, to be an effective protector, 
must be connec‘ed directly across and 
adjacent to the insulation being pro- 
tected. From a protection standpoint 
this is much more important than low 
resistance grounding. The usual pro- 
cedure at a station is to install gaps at 
each of the line entrances. In addition. 
if there is considerable distance between 




















Fig. 2—Flashover of rod gaps in terms 
of rated circuit voltages. The dashed 
line indicates minimum settings for 


oper safe protection for most systems 
























the line entrances and apparatus, gaps 
should be installed at the apparatus for 
its protection. It is desirable to have 
the line entrance gaps set at some 
margin lower than the apparatus gaps 
but this may not be practical in all 
cases if this results in settings lower 
than desired from a consideration of 
switching surges. For the protection of 
apparatus such as distribution trans- 
formers connected directly to a line, 
the gaps should be installed at or on 
the equipment. In all cases gaps should 
be designed and installed in such a 
manner that arcs will strike clear of 
and not involve the insulators. It of 
course is not necessary that gaps con- 
form to the specification for standard 
rod gaps as many practical and con- 
venient designs can be made which will 
have suitable characteristics. 
Fused Gaps 

Fused gaps, if used, are applied in 
the same manner as plain gaps. Justi- 
fication for their application depends 
entirely upon the service improvement 
which may be secured due to their 
ability to interrupt the follow current. 
In some cases where lightning is fre- 
quent and in conjunction with some 
types of line construction, or where 
lower than usual protective levels are 
necessary, they are useful. Under ordi- 
nary conditions, however, they do not 
improve service materially, first, be- 
cause gaps do not flashover frequently 
and in the second place the line has 
frequently flashed over simultaneously. 
In addition to this they are more ex- 
pensive and in any case should be 
backed up by plain gaps. 

The deion or expulsion tube cannot 
generally be applied for the protection 
of stations and apparatus. For outdoor 
installations it is necessary to have a 
series air gap in order to avoid carbon- 
ization of the fibre tube and the sum 
of the internal and external gaps is 
too great for station protection. In the 
lower voltages where apparatus insula- 
tion strengths are relatively higher and 
with the tubes protected from weather, 
as in the Westinghouse type distribu- 
tion transformer, or with specially de- 
signed tubes, applications can be made 
for apparatus protection. 


Lightning Arresters 

The same principles as discussed 
above apply for the application of light- 
ning arresters. The lightning arrester 
has the advantages over the plain gap 
of not permitting the 60 cycle follow 
current after the lightning discharge. It 
has the disadvantages of inability to 
hold the surge voltage at safe limits if 
it is called upon to discharge surge 
current in excess of its reasonable ca- 
pacity and cost. Modern arresters will 
limit lightning voltages to reasonable 
values if they are not accompanied by 
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excessive surge currents. These may 
represent lightning strokes originating 
far enough away from the arrester to 
permit the surge impedance of the line 
to control the value of the current flow 
and which may have actually flashed 
over the line insulation.. Even though 
arresters may be installed for station 
and apparatus protection, it is suggested 
that paralleling plain spill gaps be 
installed. If the arresters function as 
intended the gaps will not flashover. 
The arrester should be connected adja- 
cent to and across the insulation being 
protected and the method with which 
this connection is made, is of greater 
importance than low resistance ground- 
ing of the arrester. 

Problems of cost and economics no 
doubt exercise a greater contro] than 
any other consideration in the general 
application of arresters on a particular 
system. 

Rotating Machinery 

Impulse insulation strengths of rotat- 
ing machinery are generally lower than 
for oil-filled apparatus. This class of 
equipment has been designed and built 
for years on the basis of A.I.E.E. Insula- 
tion Strength Specifications, and where 
the apparatus is not exposed to light- 
ning, this insulation has proven ade- 
quate. This experience serves in a way 
as a check on the low gap settings of 
about 2.5 times normal volts to neutral. 
Rod gaps set at this value, however, 
will not provide lightning protection. 
The lightning arrester on the other hand 
should hold the surge voltages to safe 
values, if the current which it is re- 
quired to discharge is limited to 
moderate values. Shunt capacitors are 
used effectively to slope the front of the 
incoming lightning voltage. wave and 
also reduce its magnitude. 

Where rotating apparatus is con- 
nected to overhead lines and therefore 
subjected to the lightning voltages 
which may appear on them, a protective 
scheme which is logical and has proven 
satisfactory is as follows: 

Gaps set at minimum values should 
be installed on all incoming overhead 
circuits, possibly for a little distance 
away from the station. In addition shunt 
capacitors and modern minimum per- 
missible voltage rated lightning ar- 
resters should be installed at the 
terminals of the rotating apparatus. A 
careful analysis may indicate that either 
the arrester or the capacitor can be 
omitted in some cases. The size of the 
capacitor is a problem specific to the 
installation. The gaps will, of course, 
flashover, discharging the major portion 
of the lightning current, also limiting 
the surge voltages to low values. The 
duty on the arrester and capacitors is 
limited thereby both as to impressed 
voltage and current in the surge. In 
addition to this protection, voltage re- 





flections at the neutral of the winding 
must also be taken care of, generally 
by grounding or grounding through 
arrester type resistance blocks. 

A transformer bank between the 
overhead circuits and rotating apparatus 
has in the past generally been con- 
sidered a very effective barrier to light- 
ning voltages. However, it is now 
believed that this, in itself, does not 
necessarily give adequate protection to 
rotating apparatus as it is known that 
extremely high voltages can be, and 
are, induced on the secondary leads 
through the capacitance coupling of the 
transformer. Such induced voltages, 
however, have very limited surge cur- 
rent capacity and are, therefore, easily 
protected against by capacitors, if the 
capacitance inherently available in the 
bus and multiple circuit connections 
to the bus is not sufficient. 


Conclusions 

In the above discussion positive rules 
have not been given for the protection 
design of equipment and stations as this 
is hardly practicable in the present state 
of the art or within the limits of this 
paper. Neither have data been sub- 
mitted which can be used for specific 
protection design problems or as bases 
for the coordination of insulation. How- 
ever there are sufficient data available 
for intelligent protection design, though 
to assemble them may require consider- 
able search of published data, the secur- 
ing of data not published and discretion 
in their use. Nevertheless it is hoped that 
the basic principles have been outlined 
in a manner which will prove useful to 
operating engineers and it is believed 
that the suggestions offered have sufli- 
cient operating experience background 
to warrant their being followed. 


For the Pacific Northwest conditions. 
summarized suggestions might be offered 
for the protection of lines, stations and 
equipment from lightning voltages: 


(a) For transmission and distribution 
lines, except for special cases, it 
is questioned whether any type of 
lightning protection is justifiable 
except that the designs should be 
such that when flashovers do 
occur, conductors, insulators and 
structures will not be seriously 
damaged and will return im- 
mediately to service. 

(b) For the protection of stations, 
plain spill gaps installed at the 
line entrances are effective and 
inexpensive. Their settings could 
be about as indicated by th 
dashed curve on Fig. 2. 

(c) For the protection of oil-insulated 
apparatus for practically th: 
entire range of operating volt- 
ages, plain gaps are again inex- 
pensive and effective if their 
settings are properly coordinatec 
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with the insulation strength of 
the apparatus. This again gen- 
erally means settings at minimum 
values and in some cases below 
the dashed curve in Fig. 2. 
(d) For the protection of rotating 
apparatus connected directly to 
over-head circuits, a satisfactory 
scheme would be to use a com- 
bination of gaps on the circuits 
and suitable lightning arresters 
and/or shunt capacitors, con- 
nected at the apparatus terminals. 
For rotating apparatus connected 
through transformers to overhead 
circuits, capacitance only at the 
apparatus terminals should be 
sufficient. 


Discussion 


The gist of this discussion, which was 
paticipated in by F. O. McMillan, A. W. 
Copley, R. S. Daniels, Paul P. Ash- 
worth, R. B. Barnerd and J. O’R. Cole- 


man, was that both rod gaps and light- 








ning arresters had their places in that 
part of system design pertaining to the 
protection of equipment. 

Professor McMillan advocated, in cer- 
tain cases, protecting rotating machin- 
ery connected direct to the line by a 
ground at the machine and a rod gap 
out on the line. 

Mr. Copley called attention to the 
fact that every time a rod gap flashes 
over, there is a line outage. This may 
be permissible in districts where light- 
ning is rare, but would not be desirable 
in districts where lightning storms come 
ten or twenty times a year. Here light- 
ning arresters are needed. 

Mr. Ashworth brought out that light- 
ning arresters produce good results 
where a good ground can be secured, 
and that under such conditions the ar- 
resters prevented the blowing of fuses 
and saved mileage to replace these 
fuses. It is therefore important to pay 
attention to the kind of grounds that are 
installed. 


Carrier Communication Over 
Distribution Circuits: 


DEQUATE communication has 

long been recognized as_ the 

nerve system of commerce, an 
army or a naval fleet. Likewise, com- 
munication is essential in the electric 
utility field, the need of rapid com- 
munication in certain phases of the 
business having become evident in the 
familiar “high-line” telephone system 
for power dispatching. With the ever 
increasing demand that service be more 
prompt and efficient, many utilities have 
endeavored to provide inter-communi- 
cating systems for commercial and 
operating purposes through the use of 
leased wire, teletypewriter and other 
outside facilities. Paralleling this need 
for communication between offices and 
plants is the increasing demand for 
rapid communication with construction, 
repair and service units in the field, 
primarily for emergencies but also for 
normal operation. This need is felt par- 
ticularly in rural territory at hours 
when convenient telephone stations are 
unavailable. 

Two convenient solutions available 
for the emergency aspect of this prob- 
lem are offered by radio. Under the 
rules of the Federal Communications 
Commission, neither is at present avail- 
able for normal operation purposes. 
One of these solutions is the use of a 
local broadcast station for the calling 
of mobile, emergency field units. The 
other is the installation and operation 


*A report of the Power Systems Engineering 
Committee, Northwest Electric Light & Power 
Association. 
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of a broadcast station by the utility 
itself, use still being restricted to em- 
ergencies. 

Federal Communications Commission 
Rules 339-340-341 and 342 define such 
“special emergency stations” and the 
limitations surrounding their use. These 
limitations prevent radio dispatching of 
crews and field cars for normal opera- 
tion. The Edison Institute has instigated 
efforts (June, 1936) to obtain frequency 
assignments and authorizations which 
will permit utilities to operate stations 
similar to those operated by the police 
departments of many cities, and it is 
expected that a ruling on this (Docket 
No. 3929) may be rendered sometime 
this month (April, 1937). 





During 1936 the Pacific Power & 
Light Co. carried out experiments to 
determine the practicability of carrier 
telephony over existing rural distribu- 
tion systems as a means of dispatching 
construction crews, cut-in men or serv- 
ice cars. The company has operated a 
carrier-current telephone system over 
the 66-kv. transmission line between 
Union Gap (Yakima) and the Columbia 
River at White Salmon (Condit plant) 
and Hood River (Powerdale plant) for 
a number of years. As a result of obser- 
vations made by Mr. Leidigh of the 
Portland Electric Power Co. during 
carrier current experiments on the 
Pepco distribution system, as well as 
those made in various districts of the 
Pacific Power & Light Co., it seemed 
possible that energy transmitted from 
one of these stations, Union Gap for 
example, might appear on the distribu- 
tion circuits as well as upon the trans- 
mission lines due to coupling through 
the main power transformers or between 
parallel circuits. It was reasoned that 
if carrier frequency energy thus ap- 
peared on the distribution circuits it 
might be possible, with sufficiently 
sensitive apparatus and proper coupling, 
to detect and understand conversation 
transmitted by this means. 

A simple receiver was first built, 
utilizing radio receiver parts. It was 
tuned to the carrier frequency in use 
on the above mentioned 66-kv. trans- 
mission line. Means were provided 
whereby this receiver could be coupled 
to 115-volt or 230-volt service wires 
or secondaries by the simple operation 
of plugging in or clipping on. 

Field tests were made on lines fed 
from substations in the neighborhood 


Experimental portable carrier frequency 
telephone equipment used in car to 
communicate with substation. At left 
the combination transmitter and receiver, 
battery leads at extreme left, common 
variety of lineman telephone handset in 
foreground; at right, the motor generator 
set operating from a 6-volt automobile 
battery supplying B battery voltages; 
mounted with the motor generator is 
the filter 


































































of Union Gap substation. Results from 
the beginning -were sufficiently encour- 
aging to prompt the construction of a 
second, battery-operated, carrier-current 
telephone set comprising both receiver 
and transmitter. This was built for con- 
venient operation from a car or truck 
storage battery. Like the first receiver, 
this second one was not of high receiver 
sensitivity and was intended for opera- 
tion only when physically coupled to 
the distribution circuit on which tests 
were being made. With these two pieces 
of equipment, used in conjunction with 
the 66-kv. carrier telephone set at Union 
Gap, excellent two-way communication 
was established from points selected at 
random throughout the Yakima and 
Naches valleys adjacent to the city of 
Yakima, and over distances approximat- 
ing 40 circuit miles. Certain limitations 
(discussed hereafter) in the ability to 
communicate reliably were observed 
when coupling was made to distribution 
secondaries. 


The foregoing experiments provided 
either one-way or two-way communica- 
tion between points physically coupled 
with the transmission or distribution 
circuits. To secure the decided advan- 
tage of being able to call a repair truck 
when that truck might be enroute along 
a roadway within distribution area, a 
third series of tests was made. These 
culminated in the use of the first-men- 
tioned carrier-current receiver with an 
added stage of amplification to secure 
greater sensitivity. Coupling to the dis- 
tribution circuit was secured through 
the use of the familiar steel “fish pole”, 
so mounted upon the car or truck as to 
project as much as possible into the 
field of the distribution circuit. Field 
tests, conducted at a large number of 
points on the 11-kv., 4-wire, wye-con- 
nected rural distribution system in the 
Yakima valley above Union Gap, pro- 
duced results, under certain conditions, 
that closely parallel the results obtained 
with police radio broadcast equipment 
of similar power. In approximately 80 
per cent of the instances, clear loud- 
speaker response, adequate for any com- 
munication purpose, was obtained. In 
most of the remaining cases, loudspeaker 
response was understandable with close 
attention, and in every case, response 
was sufficient to attract the car driver’s 
attention when a calling tone was 
signaled. 


Thus, it was found possible to at- 
tract the attention of any one of a num- 
ber of properly equipped trucks or 
cars in the field, and in most instances 
to give them orders or instructions with- 
out further delay, or in any event to 
induce the desired one, through the 
proper tone, bell, or siren signal to 
make direct coupling contact with the 
distribution circuit after which two-way 
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communication could be effected. So 
much for the general aspect of the prob- 
lem. There are some definite limitations 
and some controllable conditions which 
will now be discussed, after which the 
equipment used and its method of ap- 
plication will be detailed in brief. 


Since the equipment and the mobile 
“coupling” resembles radio apparatus 
in some detail, the thought at once 
occurs that this system of communica- 
tion must come within the jurisdiction 
of the Federal Communications Com- 
mission, and that a radio license would 
accordingly be required. This does not 
appear to be the case since the trans- 
mitting equipment supplies its output 
energy to a transmission system which 
does not appreciably radiate this energy 
into space. Reception in a mobile unit 
is only possible when that piece of 
equipment is within the immediate 
field surrounding the transmission line 
(or distribution circuit). Separation of 
a 100 ft. in most instances being suffi- 
cient to reduce the speech level below 
normal line noise. This, incidentally, 
constitutes one of the limitations of 
such a system of communication with 
mobile units. Cars operating over high- 
ways not paralleled by distribution cir- 
cuits, or working on new construction 
beyond the ends of existing circuits are 
out of range. 


Proper application of carrier-current 
communication (or relaying) to a trans- 
mission circuit requires consideration of 
the lengths and terminations of the 
various sections of line connected there- 
to, particularly to those branches 
tapped from the line between the two 
points between which transmission is 
being attempted. Such branches of 
critical length which terminate in open 
circuits or high impedances to the 
carrier frequency will produce stand- 
ing waves thereon because of the reflec- 
tion of energy from the open end. Such 
reflections may seriously impair or 
prevent transmission between the two 
points concerned. This phenomenon ap- 
plies to distribution networks just as 
truly as it does to high voltage trans- 
mission systems, and the means of 
correcting it are the same, though some- 
what simplified by the lower voltages 
encountered. The presence of standing 
waves as produced by such reflections 
was very apparent in the course of 
observations made upon the Yakima 
distribution system. However, in this 
system no place was found where the 
received energy was reduced to a point 
where signals could not be received, al- 
though speech was not understandable 
in a few localities. In this respect re- 
ception could well be compared with 
radio transmission wherein “dead spots” 
are experienced, the advantage being in 
favor of the carrier circuit in that the 





points of poor reception can be more 
positively located and more readily 
corrected. Moreover, such points of 
poor reception are not a function of 
terrain or necessarily a function of the 
actual distance from the transmitting 
station. In fact some of the best recep. 
tion results were obtained at the most 
remote points on the distribution net 
work, 


As previously mentioned, communi- 
cation was very satisfactorily estab- 
lished between Union Gap substation and 
the portable (mobile) set when this 
latter equipment was simply clipped on 
to a customer’s residential service en- 
trance switch. This was accomplished 
over circuit distances of 10 to 15 mi. 
in some instances. The possibility of 
using such means of connecting the 
mobile equipment to the line suffers 
greatly from the standpoint of reliabil- 
ity. However, since it was found that 
many secondary circuits were entirely 
dead in so far as carrier frequency cur- 
rent was concerned. This is probably 
explained by the presence of radio fre- 
quency interference filters or equiv- 
alent devices, of law impedance to the 
carrier frequencies, which effectively 
short circuited those secondary circuits. 
Moreover, the passage of carrier-fre- 
quency energy through distribution 
transformers, either by inductive or 
capacitive transfer, was found to be 
accompanied by appreciable attenua- 
tion, which would limit the effective- 
ness of such means of coupling at 
points of low speech level, even on 
otherwise suitable service wires. Atten- 
tion was, therefore, concentrated upon 
producing a safe and convenient means 
of establishing contact directly to the 
11-kv. circuit when two-way communi- 
cation was desired. This necessitated 
the use of portable line coupling 
capacitors mounted upon “hot sticks.” 
actual live line tools being employed 
in the early experiments. More com- 
pact and much lighter capacitors have 
since been devised. However, there re- 
mains the need of climbing a distribu- 
tion pole to establish two-way conversa- 
tion. This definitely limits this phase 
of communication to mobile units carry- 
ing linemen. Permanently installed com- 
munication points can, of course, be 
provided at strategic locations with 
coupling equipment and protection so 
wired as to safely permit a man on the 
ground making proper and convenient 
connection. 


The fact that a distribution system 
of appreciable size is generally sup 
plied from two or more substations 
soemwhat remotely located with respec! 
to each other, presents a problem i! 
the transfer of carrier-frequency energ 
from one substation bus to each of the 
others in order that the communicatio: 
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channel may be one unified system. In 
the 11-kv. distribution system serving 
the Yakima Valley above Union Gap 
there are five substations, although two 
have only tie lines entering them at 
that voltage. Three of them, the Union 
Gap station, Fruitvale substation and 
Naches Generating Plant and substation 
have from two to six 1]-kv., four-wire 
radiating feeders, all of which are 
capable of interconnection between sub- 
stations but are not normally so oper- 
ated. Thus carrier-frequency energy 
supplied to the 11-kv. bus at any one 
substation can only reach the corres- 
ponding bus at another substation 
through the interconnecting 66-kv. 
transmission lines with appreciable 
attenuation in the 1]1/66-kv. transform- 
ers. At Union Gap, however, is one of 
the carrier-frequency telephone stations 
of the Union Gap-Condit transmission 
line. This station includes a transmitter 
rated at 50 watts of carrier-frequency 
output, which is applied to the 66-kv. 
network also serving the Fruitvale and 
Naches stations. No alterations what- 
ever were made to the connections or 
adjustments at this station to make it 
available for use with the distribution 
system communicating plan so far as 
transmission was concerned. Any speech 
output of this station as normally used 
was adequately received throughout the 
1]-kv. distribution territory as described. 
But transmission from the field pre- 
sented another problem. The mobile 
transmitter being operated from the car 
battery was limited to low power, meas- 
ured output being in the order of 2 
watts. Attenuation between points of 
contact in the field and the Union Gap 
station was of such magnitude that re- 
ception was not possible on the receiver 
incorporated in the carrier-frequency 
telephone station there. This resulted 
partly from the fact that normal opera- 
tion of the Union Gap-Condit-Power- 
dale channel required that the receiver 
volume control be operated at relatively 
low level. Moreover, the main power 
transformers were between this receiver 
and the field station. Thus it was found 
necessary to provide a separate receiver 
which was directly coupled to the 11- 
kv. circuits. For test purposes, this re- 
ceiver was located in the Fruitvale sub- 
station, the received output being fed 
at audio frequencies over the telephone 
circuit from that point to Union Gap. 
With this receiver coupled to the 11-kv. 
bus at Fruitvale, actual two-way conver- 
sation was carried on between Union 
Gap and the mobile field set when oper- 
ated at virtually any point in the valley, 
even on feeders supplied out of the 
Naches plant, although no direct inter- 
connection of feeders existed. Com- 
munication reliability from these re- 
mote feeders indicated the need of closer 
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Circuit map of the II-kv distribution 

system upon which the carrier current 

communication has proven successful. 

Good results have been obtained up to 
50 circuit miles 


coupling or the use of an additional 
receiver in the Naches plant substation, 
the output of which could be fed 
directly to Union Gap. To provide for 
a maximum of flexibility and reliability 
under all possible arrangements of 
feeder switching, a third receiving point 
on the 11]-kv. circuits at Union Gap 
would, of course, be necessary. Further, 
since a telephone circuit between sub- 
stations would otherwise be tied up by 
the continuous operation of these re- 
mote receivers, it is only logical that 
the output of the two remote receivers 
be transmitted over the telephone cir- 
cuit at still different carrier frequencies, 
thereby causing no interference with the 
normal operation of the metallic tele- 
phone channel. The carrier frequency 
equipment at the remote substations 
would thereby serve as repeaters or 
relay stations. It should be borne in 
mind that each of these pieces of equip- 
ment is relatively simple and not ex- 
pensive items as may be seen by inspec- 
tion of the two that I have brought to 
this meeting. For practical installation 
and continuous operation, the design 
could well be modified from that dis- 
played here, these being purely experi- 
mental. 

The above has concerned the applica- 
tion of carrier-frequency communication 
to a 4-wire wye connected distribution 
system in which the neutral wire 
(grounded at the substations) is pres- 
ent along all of the branches of the 
feeder, either three-phase or single- 
phase with certain very limited excep- 
tions. Thus, it was possible to utilize 
the neutral wire as one side of the 
carrier frequency circuit. At the sub- 
station receiving end, all three of the 
phase wires were coupled to a common 
point and used as a group for the other 
side of the circuit. Thus, no matter on 
what single phase branch or tap one 
might wish to make connection, he 
would find both sides of the carrier fre- 
quency channel present. This checked 


out satisfactorily in practice. On a 
pole carrying the entire 3-phase circuit, 
carrier frequency communication was 
established with nearly equal facility 
when the neutral was used with any one 
of the three phase wires, but response 
was poor between phase wires. On a 
three-phase tap without the neutral pres- 
ent, the channel could doubtless have 
been picked up between any one of the 
phase wires and earth. 

Some tests were also made on the 
Walla Walla 2,300-volt, delta-connected 
distribution system. These emphasized 
the single-phase nature of the carrier 
frequency transmitter. Communication 
applied to a single-phase residential 
service, and transferred from that serv- 
ice to a single phase of the 2,300-volt 
distribution was receivable at good 
strength throughout the city, though 
only on the same phase as that to which 
it was applied. While audible on the 
other phases to varying degrees, volume 
level was below intelligibility in gen- 
eral. This would suggest that for 
application to such delta-operated three- 
phase systems modification would be 
required, of which there appear to be 
two or three possibilities. These were 
not investigated. 

The thought has probably occurred 
to you that with a feeder outage, due to 
a fault of some sort, the carrier-com- 
munication system would be inoperative 
at the very time when it should be most 
valuable. It is quite possible that this 
condition might arise, particularly with 
respect to the calling of a truck operat- 
ing along the disabled feeder. Although 
it can be shown and demonstrated that 
this is a remote possibility, except in 
the event of a complete three-phase and 
neutral short, the normal system of 
isolating faults in the Yakima valley is 
such that the man or crew doing switch- 
ing could in all cases be between the 
fault and the substation when in need 
of communication and usually could 
talk in to the substation from the 
energized side of each successive sec- 
tionalizing switch. Coupling at the sub- 
station to the various feeders has been 
devised so as to make possible com- 
munication out onto a defective feeder 
even with the feeder oil switch open, 
and to allow this without seriously 
affecting speech transmission on the re- 
maining normally operating feeders. 
This same condition exists on each in- 
dividual feeder whereby a_phase-to- 
neutral short will only incapacitate that 
single phase of the feeder concerned. 
Phase-to-phase shorts, not involving the 
neutral, should have no effect whatever 
upon the operation of the communica- 
tion system. Obviously, the opening of 
a sectionalizing switch might be ex- 
pected to disable communication beyond 
that point on the feeder unless these 
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switches were to be provided with by- 
passing capacitors and line-tuning units, 
a cost that does not appear to be justi- 


fied except possibly in strategic loca- 
tions. 


Experimental Apparatus 


For reception of conversation when 
coupled to the 11-kv. line, a single stage 
of carrier-frequency amplification and 
a suitable detector produced more than 
adequate sensitivity to register in the 
telephone receiver well into the normal 
noise level of the line. In a great many 
instances this even produced good re- 
ception from the 7-watt carrier fre- 
quency telephone set at Powerdale 80 
or 100 miles away. The experimental 
receiver which I have on display here 
includes two additional tubes, one being 
a pentode audiofrequency amplifier in 
order that loudspeaker reproduction 
might be obtained, and the other being 
an additional stage of carrier frequency 
amplification to produce reception in 
the car or truck when not physically 
coupled to the line. These two stages 
of high frequency amplification, through 
the employment of more tuned circuits, 
produce greater selectivity and some- 
what reduce line noise when coupled to 
the line, and when used in the car 
with loose coupling are sufficient to 
bring in normal line noise to a limited 
extent. This is, of course, the limit of 
useful amplification without greater 
selectivity. Metal tubes were used in 
the equipment entirely. for compactness. 
The receiver displayed is arranged for 
use with a.c. power supply, or the 
small motor-generator set operating 
from any six-volt storage battery. In 
this latter case, battery drain is less 
than 4-amp. 


The experimental transmitter-receiver 
comprises a receiver including a single 
stage of carrier-frequency amplification, 
a diode detector and two stages of 
audio-frequency amplification which are 
in turn used as the speech amplifier and 
modulator for the transmitter element 
when talking, carrier frequency being 
supplied from an oscillator tube, the 
output of which is amplified and modu- 
lated in a glass envelope pentode re- 
ceiving a Type 89 tube. Plate (and 
screen) modulation is employed, 100- 
per-cent modulation being very readily 
obtained in this particular set. The 
transmitter output circuit is, also, the 
receiver input circuit, being switched 
from one to the other by the same relay 
that disables the receiver during trans- 
mission and cuts in the microphone. 
The oscillator is started or disabled by 
the same operation. These dual func- 
tions were employed for compactness. 
To simplify coupling to the distribution 
circuit, an untuned coupling circuit was 
used, thus requiring no tuning on the 


44 


part of linemen. While this worked out 
in practice with a good degree of satis- 
faction, it is very possible that a tuning 
variometer could be included which by 
the simple operation of tuning the re- 
ceiver for greatest response in the re- 
ceiver would at the same time increase 
the power output and effectiveness of 
the transmitter. With the untuned 
arrangement, the measured power de- 
livered to the distribution circuit was 
in the order of 2 watts. It should be 
possible to more than double this with 
adequate line tuning. Through the use 
of class B modulation and the disabling 
of plate supplies to these tubes not 
actually in use during transmission, it 
was found possible to keep the plate 
supply requirements within the capabili- 
ties of the 50-milliamp., 250-volt genera- 
tor of the motor-generator set, which 
under full load draws 4.2-amp. at 6.3- 
volts from the car battery. During re- 
ception the drain is materially less than 
4 amp. Design considerations for prac- 
tical use would require adequate hous- 
ing for mechanical and dust protection 
not afforded in this sample. While a 
certain degree of automatic volume con- 
trol is incorporated in this set, one for 
general use should include an added 
stage of carrier-frequency amplification 
to afford pick-up sensitivity while in 
mobile operation, and perhaps a manual 
volume control for use when making 
contact with the substation through 
physical coupling. Since the parts are 
standard radio receiving set components 
and since the circuits are simple and 
straightforward, construction costs 
should be only slightly more than that 
of the better quality car radios. Instal- 
lation in the car or truck should be 
similar although due to the lower fre- 
quencies employed and the simplicity of 
tuned circuits, better filtering of the car 
generator, and perhaps ignition, noises 
may be required. 

Line coupling capacitors used both 
in the field and at the receiving station 
at the substation consisted of a series 
of high-voltage, mica, radio-transmitting 
capacitors. No line-tuning inductances 
were used at the substation in order that 
the series impedance of the carrier fre- 
quency circuit to each conductor would 
be high enough to prevent a short to 
neutral on the conductor from shorting 
the entire carrier frequency system. 
None was used at the transmitter for 
the reason of simplicity mentioned pre- 
viously. The improved line coupling 
capacitor for portable use comprises 
a bakelite tubing containing a series 
string of oil impregnated high voltage 
paper capacitors capable of withstand- 
ing an overall test voltage greatly in 
excess of the phase-to-phase voltage of 
the 11-kv. line. These are connected 
with the apparatus through high tension 





cord, and are protected at the upper 
end with expulsion fuses, and at the 
apparatus end with a drainage choke 
coil to earth. 


Conclusion 


The field tests indicate that reliable 
communication can be provided over 
certain distribution systems at places 
and at times when no other form of 
rapid communication can be conven- 
iently available, and that the cost of 
such communication may not be exces- 
sive where conditions warrant its use. 
Suitable equipment is not offered on 
the market, though its construction 
offers no difficulty to the properly 
equipped manufacturer. Although basic 
patents covering carrier-frequency trans- 
mission (wired wireless) have expired, 
virtually all modern vacuum tubes and 
many circuit applications involve recent 
patents which would require licensing 
for their use in commercial production 
as in any radio apparatus manufacture. 
Before endeavoring to apply carrier fre- 
quency communication to a distribution 
system, tests should first be made to 
determine the extent to which reflec- 
tions and accompanying standing waves 
affect reception and the workability of 
the system without expensive corrective 
measures. It is further concluded from 
tests on the 66-kv. transmission system 
itself that the existing carrier frequency 
system may be utilized within certain 
limits where such circuits exist to call 
a patrolman who may be under or near 
the circuit, though the loose degree of 
coupling precludes his calling in on 
other than the metallic high-line tele- 
phone circuit. 


BOOKS 


Primer oF Evectric Service Costs, by Roy 
Page; 94 pages 84%x5% in., paper bound, 
published by Harper & Bros., price $1.00. 
Book is intended primarily for utility employ- 
ees that they may get a clear grasp of how 
power costs are determined. The author, who 
is vice-president and general manager of the 
Nebraska Power Co., includes discussions of 
so-called municipal utility “profits”, “taxless 
towns”, and “yardsticks”. Costs of providing 
electric service are defined and relationship of 
each to customers’ rate is analyzed. 








FUNDAMENTALS OF Vacuum Tuses, by Austin 
V. Eastman, 438 pages, fabricoid bound, 6x 
in., published by the McGraw-Hill Book Co., 
price $4.00, available at the McGraw-Hill 
book room, 883 Mission St., San Francisco. 
Purpose of this volume is to combine in 4 
single text the underlying theory of vacuum 
tubes with their more common application 
It deals with the laws governing tube opera 
tions rather than with tube circuits. The 
author’s endeavor is to steer a middle course 
between extremely mathematical and ex 
tremely descriptive presentation. In so doing. 
he precedes many of the mathematical analy- 
ses with a verbal description so that the 
reader can foresee the objective toward which 
the mathematical development leads. 
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Vacuum Tubes in Action 


Vil—Welding 


OTWITHSTANDING the fact that 

vacuum tubes are rectifiers this 
does not mean that direct current is 
used when these tubes are employed for 
control of welding current. Very heavy 
currents are required for resistance 
welding, making the use of transformers 
necessary. In circuits using thyratrons 
for controlling the power current a 
series transformer is necessary to step- 
up current output from the thyratrons, 
as shown in following sketch. 

The two thyratrons are connected 
“hack to back” so that current can flow 
between the transformer terminals in 
either direction. However the grids of 
the thyratrons have full authority as to 
whether or not current can pass. If the 
erids say “yes” the transformer is to 
all intents and purposes, short circuited. 
If the grids say “no” the transformer 
terminals are open circuited. 

The series transformer is similar to 
the ordinary distribution type and is so 
connected that the 220-volt terminals 
are connected in series with the 220-volt 
side of the welding transformer. The 
high-voltage terminals of the series 
transformer are connected through the 
thyratrons. If the high-voltage winding 
has a rating of 6,600 volts, there is a 


WELDING TRANSFORMER 3 


270 V.-A.C, 
SUPPLY 


SERIES TRANSFORMER 


- 





Thyratron connections for control of 

welding current by controlling current in 

series transformer through the tube out- 

put. Grid bias determines the output 
of the tubes 


ratio of 30 to 1, so that 15 amp. flow- 
ing through the thyratrons, gives a cor- 
responding current of 450 amp. to the 
welding transformer. This current trans- 
formation is necessary as thyratrons are 
particularly suitable for operation at 
low current and high voltage. 

When the thyratrons are non-conduct- 
ng, the series transformer inserts a 
very high impedance in the welding 
transformer circuit, so that practically 
no current can flow. When the thyra- 
‘(rons are conducting, the transformer 

practically short circuited, and its 
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Asst. Engineer, General Electric Co. 
San Francisco, Calif. 


impedance is negligible, thus permitting 
full current to flow. The thyratrons 
determine when the current can flow, 
but do not control the amount of cur- 
rent. The amount of current is adjusted 
by taps in the welding transformer. 

In line or seam welding the parts to 
be welded are passed between rotating 
copper discs. These discs are connected 
to the high current side of the welding 
transformer. During the development 
of this process it was found that the 
welding heat could be much better con- 
trolled by applying the welding current 
intermittently as the work passed be- 
tween the copper discs. This resulted in 
a series of overlapping spot welds. This 
intermittent current was accomplished 
by a contactor in the power supply to 
the welding transformer, which was 
mechanically opened several hundred 
times a minute. Naturally, the wear and 
tear on the contactor presented a serious 
problem and furthermore, the timing 
could not be exactly controlled. The 
duration of each spot-weld can be de- 
termined exactly and the time between 
spots can also be determined exactly by 
an ingenious timing system. This timing 
system involves the use of small thyra- 
trons which control the grids of the 
power thyratrons accurately by cycles. 
In other words a weld can be made by 
applying the current 1 cycle on and 1 
cycle off, or 1 cycle on and 2 cycles 
off or any arrangement that may best 
fit the work in hand. 

The length of each complete firing 
cycle is determined by the time required 
to charge a capacitor as shown by the 
following sketch. A complete firing 
cycle is the number of cycles between 
the start of one spot and the start of the 
next. 

Direct current supply for the timing 
circuit is obtained by the use of two 
small phanotrons. When voltage is first 
applied to this circuit, capacitor C will 
start to take a charge. However, at the 
first instant, the resistance of C is very 
low so that the cathode of thyratron T 
is practically at full positive potential. 
The grid of this thyratron is connected 
to a point near the negative side of the 
circuit, which prevents the tube from 
firing. When the capacitor is fully 


charged, no more current can pass 
through it, at which time the cathode 
of T drops to full negative potential, 
and is therefore, more negative than 
the grid. This means that the thyratron 
must have fired at some time during 
the charging of the capacitor. The exact 
time it takes the thyratron to fire can 
be determined by adjusting the resistor, 
R. This time is adjustable over a wide 
range. 

When the thyratron fires, the capac- 
itor is immediately discharged as the 
thyratron acts as a short circuit across 
the capacitor terminals. This discharge 
current flows through the commutating 
inductance. After the capacitor is fully 
discharged, the inductance prevents an 
immediate stopping of the current so 
that the capacitor actually becomes 
charged in the opposite direction. This 





Tube connections described in the article 
by means of which spot welding in one 
or two cycles of current application is 
possible. The phanatrons provide the 
d.c. for grid control of the power tubes 


makes the cathode of the thyratron more 
positive than the anode and the grid 
again takes control. This cycle is re- 
peated until the power supply is cut 
off. The peaking transformer shown in 
the grid circuit superimposes a peaked 
wave from the main a.c. supply which 
ensures that the thyratron will fire at 
the start of an a.c. cycle and thus effect 
synchronous timing. 

The points “a” and “b” will con- 
stantly vary in potential with respect 
to each other. The grids of two small 
thyratrons are controlled from points 
“a” and “b” and these small thyratrons 
control the grids of the power tubes. 
The length of complete firing cycle is 
controlled by adjustable resistor R. The 
ratio of time-on to time-off can be 
determined by the position of “a” on 
the ratio potentiometer. 

Thus the thyratron welder sews a 
seam between the overlapping metal 
sheets, much as a sewing machine 
stitches together pieces of cloth. The 
size of the stitches can be varied at will. 
Enormous currents are fed to the work 
by cycles without the aid of moving 
contacts and without the flashing that 
ordinarily accompanies the interruption 
of heavy currents. 

This is another good illustration of 
an electronic tube application to work 
that could not readily be accomplished 
by any other means. 
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Cherchez la Femme 


EEK the woman if you want to sell wiring or 

electrical equipment or anything else for that 

matter. She may not know the difference be- 
tween a No. 14 wire and a porcelain tube, but she 
controls the all-important check book of the nation. 
So if the electrical industry wants its share of the con- 
sumer’s dollar, it will have to sell itself, its service 
and its merchandise to the women in terms they can 
understand. It will have to make wiring and wash- 
ing machines, refrigerators, better light, vacuum 
cleaners and electric ranges more attractive than the 
fur coats, automobiles, vacations and scores of other 
things she can buy with those dollars. 

That money talks has never been questioned. That 
women talk is even less subject to doubt. But when 
the two are combined, it is time for anyone who wants 
some of that money to lend a willing ear and give a 
lot of serious thought to what he hears. Statistically, 
here is the proof that women control the purse strings: 

Women hold 75 per cent of the national wealth; 
80 per cent of the life insurance benefits; 65 per cent 
of the savings accounts; a high percentage of stock in 
industrial companies; 40 per cent of the real estate 
titles and 25 per cent of the jobs in the country (11,- 
000,000 women are wage earners). 

Women receive 70 per cent of the estates left by 
men and 64 per cent of the estates left by women. 
They buy from 51 to 65 per cent of the passenger 
automobiles; 51 per cent of the gasoline; 80 per cent 
of total sales of dry goods stores; 78 per cent of drug 
store purchases; 87 per cent of all food bought. They 
have a hand in the selection of 34 per cent of all 
men’s apparel bought. And they hold 74 per cent of 
the suburban homes. 

The French have a name for it—cherchez la femme 
—look for the woman. With women controlling be- 
tween 80 and 90 per cent of all spending, that is ex- 
actly what the electrical industry must do. 


Don’t Shoot the Piano Player 
IKE the piano player in the old barroom classic, 


nothing is gained by shooting the contractor. 
Other branches of the industry often feel so 
frustrated by the inattention of contractors to pro- 
grams designed to increase wiring, and thus benefit 
the contractor, that shooting may seem a mild form 
of reprisal. Yet shooting will not cure the ailment, 
for contractors, like dragon’s teeth, spring up two 
for every one knocked down. 
Contractors are perhaps the last remaining rugged 
individualists. They do not even carry on for long 
the very programs which they wrestle out of their 
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own experience for themselves. And these carry a 
much greater promise of reward to self-interest than 
do some of the more altruistic cooperative campaigns 
of the industry at large. 

If contractors will be individualists, which seems 
destined to be, perhaps the other branches of the 
industry will do well to favor with the results of their 
promotional work those individuals among the con- 
tractors who are willing and anxious to cooperate. 
The thing that has broken so many of the hearts of 
these cooperators in the past has been to see the in- 
dustry treat them on a competitive, not a cooperative 
basis when it had installation to be done. On such 
a basis the chiseler reaps all the work, profit or 
no profit, and the cooperating contractor gets noth- 
ing but cynical disappointment for his long hours of 
meetings, committee labors, worry and time. 

One utility which seems to have arrived at the most 
satisfactory understanding with its contractors is B. C. 
Electric Railway Co. It makes it worth while for the 
contractor to belong to his association, to work co- 
operatively, and to submerge some of his individual- 
istic ruggedness to the good of the industry. It places 
all of its business through the association, has no 
dealings with any of its separate members. Definitely, 
membership is something to be desired, for there it 
carries the reward of tangible business opportunities. 
The association, on its part, likewise has responsi- 
bilities, not the least of which is to see that the utility’s 
customers get a full dollar’s worth for their money. 

Don’t shoot the piano player. Get him to join the 
band instead, but see to it that he gets his wages when 
he plays in tune. 


The Public Demands 


N our industry the importance of favorable pub- 

lic opinion has long been recognized. Even in the 

state of acquiescence, public opinion is a power: 
ful ally but aroused, it is almost omnipotent in forc- 
ing the changes it desires. Every so often, the elec: 
trical industry presents a new development that cap- 
tures public attention to an unusual degree. Outstand- 
ing in this respect is the industry’s contribution to 
safe night driving through modern highway lighting. 
This development, more than any other, has been ac- 
corded an enthusiastic acceptance wherever it has 
been tried. The ease of driving, the relief from strain, 
and the sense of security that comes with good vision 
under the glareless lighting from modern units makes 
every driver a vigorous advocate for longer stretches 
of highway lighting. But more important still in 
crystallizing a coherent public ery for an enlarged 
highway lighting program is the tremendous educa- 
tional campaign being waged successfully by insu:- 
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ance companies, traffic departments, and numerous 
other organizations that are attempting to stem the 
appalling toll of highway accidents. Through it, the 
public has learned of huge economic loss suffered 
from avoidable accidents and that the number and 
severity of accidents increase sharply after sundown. 

This is the essence of the situation. The public 
is beginning to realize that the loss of life and prop- 
erty from accidents is becoming unendurable. It has 
sampled relief in the form of modern highway light- 
ing installations. The obvious answer is a demand for 
more highway lighting. And that is what is happen- 
ing today. 

As a concrete example, the sodium vapor light- 
ing installation on the Golden Gate bridge presents 
such a contrast to the unlighted approaches that civic 
organizations in communities to the north are cam- 
paigning vociferously for an extension of the lighting 
system. Proof of the need is shown by the fact that 
no accidents have been reported on the bridge itself 
in the few weeks it has been open, yet one garage in 
Sausalito, the first town to the north, has been called 
upon to tow in nineteen wrecks occurring on unlighted 
approach to the bridge. 

Concerted public action will get what it demands. 
Here is a new field of service for our industry, a serv- 
ice the public is demanding and the fulfillment of 
which will reflect credit and public appreciation on 
our industry. True, there are many problems, techni- 
cal, political and financial, that will have to be solved 
before universal lighting cf the major highways is 
possible. It behooves the industry to tackle these 
problems with vigor because when the public de- 
mands, it usually gets what it wants. 


No More TVA’S 


OLITICAL antagonism toward the light and 
vn industry as reflected in the President’s 

conservation message and the resulting bills in- 
troduced in Congress should not be taken as an in- 
dication of the attitude of the public toward the utili- 
ties. Neither Congress nor the country at large will 
tolerate the program of destruction of private enter- 
prise on the scale contemplated by this proposed 
legislation. 

Every individual in the industry should thoroughly 
appreciate and then forcefully explain to friends and 
to the public at large the true implications and 
ominous purpose and direction of the policy laid 
down by the President and the legislation proposed 
by Senator Norris. Stripped of its thinly veiled dis- 
guise of flood control, soil conservation, reforestation 
and drouth relief, the program is simply to TVA-ize 
the nation. It is a scheme to create an empire of 
seven TVA’s with a super-power system owned by the 
government and controlled by politicians. 
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It is the fourth of a series of steps aimed at im- 
pairing the credit and standing of the electric light 
and power industry. Operating companies would be 
subjected to a form of subsidized competition such as 
no private business has ever faced. By eliminating 
private ownership it would rob governmental sub- 
divisions of more than a quarter of a billion dollars 
in taxes. Any possible rate reductions would be more 
than offset by this loss of tax money plus probable 
additional tax costs due to politically inefficient man- 
agement. Billions of dollars would be spent to dup- 
licate a service now supplied efficiently and reason- 
ably by existing facilities. It would create a bu- 
reaucracy with control over 250,000 men and women 
whose jobs would become political patronage. It re- 
futes the avowed program of preventing accumu- 
lations of wealth and power in the hands of a few by 
concentrating the resources of a great industry in the 
hands of politicians. It would sacrifice the savings 
of millions of people who invested in public utility 
securities in good faith. 


If these are not reasons enough for the defeat of 
this proposed legislative program, then others can 
be cited. Certainly the public has not indicated a 
desire to see any of these purposes become realities. 
Without public backing the program cannot succeed. 
If the industry will realize this fact, there will be no 
occasion for an attitude of defeatism. 
should be a real desire to fight. 


Instead there 


Wiring the Nation 


ASIC difference between the national adequate 

wiring program now being planned and other 

organized industry promotional programs is 
that the wiring promotion is aimed at a great national 
need, rather than at the creation of such a need. New 
homes are electrically obsolete before they are com- 
pleted, except in the minority of instances. Existing 
dwellings, for the most part, are woefully lacking in 
wiring facilities which will permit the full enjoyment 
of electrical service. 


So in the organization of the National Adequate 
Wiring Bureau a broad purpose will be paramount, 
namely, the education of the homeowner or home- 
builder to recognize his or her need for adequate elec- 
trical wiring and then to do something about it. The 
newly organized national committee hopes to insure, 
through its broad-gage and continuing program, ade- 
quate wiring installations in new homes and mod- 
ernization of wiring in old homes. It will bring to 
the home dweller wiring facts which will change him 
from an uninformed prospect into a satisfied con- 
sumer in the electrical market. 
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OLDEN Gate Bridge has been 
described too often as to its 

9,200 ft. length, 4.200 ft. center 

span, 220 ft. minimum clearance over 
the channel, 746 ft. towers, and other 
details to need repetition here. Elec- 
trically, the problem is to keep the 
bridge from ever becoming a gate in 
fact to navigation; to keep it perma- 
nently a lighthouse and an aid to navi- 
gation, both by sea under it, and by 
motor or afoot over its 90 ft. wide (six 


Four sources of power supply the bridge. Two 
1! kv. tellurium feeders from P. G. and E. Co. 
supply separate banks of 300 kva., | 1,000/2,300- 
volt, 3-phase transformers in the toll plaza trans- 
former room. Here, too, are 2 7!/o-kw. and 4 
20-kw. constant current transformers; all are 
filled with Pyranol to reduce fire hazard, tem- 
perature rise and enable vault (Fig. |) to be 
built directly back of switchboard room (2). 
First emergency source of power is a 187!/2 kw. 
Sterling gas engine driven set, which after time 
delay picks up only cable outline lights, mid- 
span and fender lights, airway beacons, service 
elevator, lighting around pylons and towers, 
8 Mazda standards at toll plaza, collection 
booths, and maintenance wing of plaza head- 
quarters. Likewise it keeps the fourth power 
source, a storage battery (3) charged so it can 
crank the engine, furnish d.c. to all relays and 
circuit breakers, and in extreme cases keep 300- 


line, 60 ft. roadway, and two 11 ft. side- 
walks) deck. Electricity helped mate- 
rially to build the bridge, (see page 
52); will continue to operate its light- 
ing, air horns, toll collecting equip- 
ment, elevators, and assist in its main- 
tenance. 

Alta Electric & Mechanical Co., Inc., 
electrical contractors, started work in 
January, 1934, rerouting and rebuilding 
power, signal, fire control, telephone 
and radio systems for the U.S. Army 


watt lamps over collectors lighted, plus other 
emergency lighting 


Power house also contains two Sullivan 453 
cu. ft. per min. compressors, v-belt driven by 
60-hp., 2,300-volt, 3-phase motors, pumping air 
at 82 lb. per sq. in. into a 150-cu. ft. receiver, 
feeding a 2!/," line mounted on rollers (for 
expansion) to a 135 cu. ft. surge tank at the 
tower and to midspan to 2 75-cu. ft. surge tanks, 
on platforms 20 ft. below roadbed. These air 
lines feed the tyfones and diaphones (fog 
horns), operated by 440-volt solenoid valve, and 
110-volt d.c. Westinghouse air valves, respect- 
ively. Pilot lights on the benchboard (Fig. 2) 
keep operator informed of operation. Bench- 
board provides control for entire system. Rear 
of board opened (4) reveals timing devices, 


Pictures Show Details of 


How Electricity Dp 





Golden GatBri 


By C. Edwin Porath 


Superintendent, Alta Electric & Mechanical Co., Inc., during 
construction; now Chief Electrician, Golden Gate Bridge 


qe Longest suspension span in the world, Golden Gate Bridge 
opens the avenues of transportation to the hitherto isolated 
north coast area of California. Seen from the air, its size 
can be compared to the two huge U. S. Navy airplane carriers 


passing under it 


to clear the site. Virtually all electrical 
engineering for this and a large propo: 
tion of detail engineering for the bridge 
electrical system was done by this con- 
tractor for Strauss & Paine, engineers 
for the entire project. For 31% years 
the contractor maintained one of three 
“lighthouses” run by civilians in th 
U. S.—an aid-to-navigation light, with 
automatic lamp changer, controlled by 
agastats, on pylon S1, replacing the old 
Fort Point light. Pictures tell the rest: 


relays, air controls and pressure switches; also 
ingenious door hinge wiring connections. Switch- 
ing cubicles (5) run the length of power house 
behind benchboard. At rear are lightning ar- 
resters, and 90 kw. capacitor and switch cubicle 
(6) to improve power factor. Front (7) and 
rear (8) of low tension cubicle. Battery charg 
ing generator is at bottom. Above it are pre 
ferred and emergency flasher controls for ty- 
fone and diaphone air horns. Above this a.c 
d.c. emergency throw-over switch. Air com- 
pressor motors seen beyond edge of cubicle 
Contractors for one compressor (9) with its 
meters. Upper right, behind the glass, dis 
connect switches from main buses. One set of 
cubicles (10) containing disconnect switch and 
pothead to transformer leads, and grids and 
controls for one of the compressors. General 
Electric equipment is used in transformer and 
control facilities. 
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PRINT IN BINDING 


Another outstanding highway lighting job is 
oadway lighting for Golden Gate bridge and 
ts approach from the Marina through the army 
oresidio to the toll plaza. A total of 199 
General Electric sodium vapor lamps in Alzac 
aluminum reflectors, similar to those used on 
the San Francisco-Oakland Bay bridge, are op- 
erated all night long, producing an evenly dis- 
tributed illumination over the 6-lane, 60 ft. 
roadway, giving better visibility in fog and 
clearer definition of other vehicles. The bridge 
itself has 102 luminaires; there are 34 units as 
a portion of one circuit, 33 on another of the 
approaches. Provision for 19 additional lamps 
is made for on and off ramps still being con- 
structed. The State Highway division has 15 
more in the Waldo tunnel on the Marin ap- 
proach. As shown in daytime view, (top) from 
midspan, facing Marin shore, units are placed 
opposite each other, on standards designed to 
maintain a uniform 25 ft. height above road- 
bed, about 150 ft. apart. Night view (2) shows 
clear visibility. Two tiny lights seen in upper 
portion are cable outline lights, mounted on 
the suspension cables to warn aviators. 


Conduits to feed the lighting circuits were run 
in a recess in the sidewalk stee! girders and 
are now encased in concrete. Pull boxes were 
located at positions lighting standards would 
occupy, and studs provided to support the 
standard. Standards designed by the contractor 
ingeniously used standard 10 in. steel |-beam 
by cutting the web halfway between flanges, 
spreading and shaping into a jaw to support 
the sodium luminaire (3). Fabricated in San 
Francisco, equipped with conduit pipe-strapped 
to the flange, and a base with removable plate 
to house the series transformer, standards were 
delivered to the bridge deck, wired up by 
electricians and the sodium unit mounted (5) 
picked up complete by the winch equipped 
truck, (4) lifted to position over the pullboxes, 
adjusted level by means of two nuts on each 
stud, and connected to the primary leads from 
the pullbox. Twenty such standards were set 
per day by the experienced crew. 


Around each tower at the sidewalk 6 units with 
Mazda lamps in a circular frame are used (6 
and 7). Door giving access to the inside of 
the tower and the elevator are seen at left (6). 
Elevators, one in each tower, are 750 lb. duty, 
100 ft. per min., manually operated; were in- 
stalled by Otis, the contractor furnishing a 
230-volt feeder up one of the center cells of 
the bridge for the 7'/2- hp. motor-generator set. 
For service only, the small elevator goes up 
one of the narrow inner cells of the tower, has 
landings at each strut of the bridge. 


Special aluminum brackets (9) were fashioned 
in a similar manner to support the 10,000 lumen 
sodium vapor luminaire on the big concrete 
pylons at each anchorage. Around the toll 
plaza the standards were adapted to hang the 
Mazda lamp reflector as shown in Fig. 8. Sev- 
eral of the standards are shown all wired up 
ready for lifting into place from the street on 
which they were assembled. Power house wing 
of the toll plaza administration building, left. 
a 


Lighting in the Waldo tunnel on the Marin 
approach, (15 sodium units). 


. 
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From the power house out two 3-in. and two 
1'/,-in.. conduits are run out to the San Francisco 
tower as a part of the sidewalk, encased in 
the concrete slab. Pull boxes are located 135 
ft. apart. Conduit sizes are then decreased as 
they near the Marin approach and the number 
of circuits drop. These conduits contain super- 
visory circuits on navigation equipment, emerg- 
ency telephone, diaphone and tyfone (fog 
horns) control circuits, lighting circuits on the 
bridge, 3-phase power circuit to elevators, etc., 
and navigation light feeders. Brass expansion 
joints were used every 50 ft. of conduit, held 
fast to the steel members of the sidewalk sup- 
ports through which the conduits ran by means 
of a cast iron screwed fitting at one end, and 
expanding with a bronze sleeve into a socket. 


Pulling 15 wires of the telephone and super- 
visory systems into the conduit at one time 
(Fig. 1, left). Cable reels on an inclined rack. 
Two men pull toward the pullbox. Two others 
pull fish wire through from the next pull box. 
Lighting standards before assembly and mount- 
ing may be seen in the center of the roadway. 
Spare conduits (2) for army telephone or other 
use, in the sidewalk beams before concrete was 
poured. Lighting and supervisory circuit con- 
duits at extreme right. Cast aluminum pull box 
for luminaire at termination of conduit run and 
beginning of flexible expansion cable. Splicer 
connecting 49 strand tellarium cable to the 19 
strand cables used at, between and in rigid 
conduit. (3) Besides the expansion joints in con- 
duit runs, bronze flexible cable, tested for 180 
lb. hydrostatic pressure, loops from the conduit 
pull box to the towers and pylons at the bridge 
expansion joints (4). This bridge differs from 
the Oakland bridge in that rigid conduit is used 
between towers; on the San Francisco-Oakland 
bridge only flexible conduit was used. 


Wiring up the 37 wires to the 78 lamps of the 
traffic indicator on the canopy of the toll plaza. 
These lamps light a pattern which tells the 
supervisor how much fare was paid (5). 


On the right are seen details of navigation 
lighting equipment. Atop each tower is one 
1,000 lumen automatic lamp changing, revolv- 
ing airway beacon, equipped with a red lens, 
which flashes a continuous red revolving beam. 
It is mounted atop the cable saddle (1) and 
is reached by elevator and ladders. Just be- 
low it but not visible is a cabinet housing the 
transformer for the cable outline lights mounted 
on the cables, two to a side. A transformer 
platform (2) is located in the cell next to the 
elevator cell just above sidewalk level. (Each 
tower is fabricated of a large number of ver- 
tical cells of about 4 ft. square). This bank 
supplies the airway beacon, elevator, and auxil- 
lary equipment. Control and disconnecting 
panels, timer and telephone are mounted just 
below the transformer bank, at bridge level 
and just outside the elevator entrance (3). 

* 

At mid-channel (and mid-span) three red and 
one green lights on each side of the bridge 
indicate the position of the deck and of the 
lowest obstruction level of the bridge structure. 
These are reached for relamping by means of 
a ladder and a platform at each lamp level 
except the lowest. (4) Here the lowest red 
light can be lifted by a chain to relamp. Be- 
-sides these and beacons, an aid-to-navigation 
light is mounted on the San Francisco fender 
and three obstruction light on both the Marin 
and San Francisco fenders. All of these navi- 
gation lights, including the cable outline lights, 
are connected through S. L. transformers and 
contain 1,000-lumen, 6.6-amp. lamps. 

e 

Supervision of all navigation equipment is pro- 
vided by pilot lights on the bench board indi- 
cating the lights in operation, whether the 
auxiliary lamp in a lamp changing unit is being 
used, and by flashes, the intermittent sounding 
of the fog horns. By means of a telephone 
jack and switches the operator may listen in 
on any fog horn through a microphone. 
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Tom Bennett, chief electrical estimator, Alta 
Electric, responsible for much of the design of 
the electrical system. Below, E. T. McCarty, 
draftsman for the contractor who made record 
drawings of the entire installation. 


Preliminary site clearance work for the army 
included replacing fire control stations for gun 
batteries, providing new signal, searchlight, and 
telephone lines underground; rerouting pole line 
at Crissy Field, building 8 manholes and in- 
stalling 2,000 ft. of 4, 6 and 8-way duct; re- 
routing yet keeping in operation all telephone, 
power and radio lines; wiring all new buildings 
furnished in lieu of those razed to clear for the 
approaches, including buildings for 9th Motor 
and 49th Transport, three ammunition supply 
buildings with explosion proof wiring, 9th Motor 
Corps shop, garage, offices; new wiring for the 
post exchange; two service stations, eight 
Quartermaster warehouses; new wiring for ob- 
struction and field lighting at Crissy Field, as 
well as new kitchen and barracks; pole line and 
underground from Crissy Field to Palace of Fine 
Arts relocated, involving 57 poles, 12 manholes, 
one of which required special waterproofing 
because of a spring; new drops to all buildings 
along right of way; moving of radio masts for 
9th Corps Area. On the Marin side new under- 
ground cables were run and lighthouse control 
and feeder cables supplied; a pole line feeding 
Fort Barry was relocated. Work on approaches 
began two years ago. Two 3-in. Transite con- 
duits were run to the toll plaza along sidewalk 
with pull boxes every 350 ft., all the way from 
the Marina. 


Toll and administration building is electric, too. 
One 150 kva. and one 15 kva. transformers sup- 
ply energy for lightning, two General Electric 
unit kitchens for employee use (I), a 2-kw. 
electric heater in each toll booth, toll collect- 
ing equipment, and burglar alarm system. First 
complete Taller & Cooper toll collecting equip- 
ment west of Chicago is used. Collector in 
booth (3) places his key in bottom of vertical 
key box (left), punches button indicating fare, 
bell rings and fare paid flashes on indicator 
panel marked "toll paid". In register cabinet 
room (2) inside toll building each booth has a 
relay and register cabinet (4) which automati- 
cally prints a record of collector's key number, 
fare paid, axle counts, and total of cars and 
fares. Each cabinet contains all relays and 
Rectox units required for that unit and lane. 
Number of fares paid is also registered in lights 
in an overhead sign over the canopy (5) so 
that supervisor may check from his position near 
a window overlooking toll plaza. Fairbanks- 
Morse scales under the truck lanes are fitted 
with automatic adaptors which print a receipt 
with the fare to be paid. Axle counters of 
rubber covered stainless steel imbedded in road- 
ways register remotely; in case of trailers col- 
lector punches button indicating extra axle 
count. Static from automobiles is discharged 
to ground before collector and driver can re- 
ceive shock by a piece of spring wire (6) 
projecting from roadway. Conduit for toll 
equipment is neatly racked (7) along ceiling 
of underpass beneath toll plaza. A complete 
burglar alarm system protects toll collections. 
Indicators are set up in State traffic chief's 
office, with foot, money drawer and photo- 
electric contacts. 


Truck and crew of the contracting firm, which 
erected all of the lighting standards. Note the 
equipment of the truck, a veritable shop on 
wheels. The winch on the rear was used to 
good effect on both the Golden Gate and 
San Francisco-Oakland bay bridges. 


Crew of electricians and painters employed by the contractor during last days of construction. 
Eleven different crafts were employed in the installation of the electrical and mechanical system— 
Arrow in picture below points to Ed Porath, superintendent during construction for 3!/2 years, 
and now appointed chief electrician for the bridge. 
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With Roebling During Cable Spinning 


able part in the construction of the 

bridge, too, spinning the cables, 
even in fabrication of materials used. A 
number of pictures were taken during 
that construction period when John A. 
Roebling’s Sons’ Co. was spinning the 
cables from its “factory in the air” and 
had its own electrical crew under George 
E. Garthorne, electrical engineer (1). 
From Trenton, N.J., came Frank Myran, 
chief engineer for Roebling and set up 


eae played an indispens- 


plant. Under Garthorne’s direction elab- 
orate communication and power supply 
was provided so that precise control of 
spinning could be maintained regardless 
of fog visibility. Pictures on this page 
tell part of that story. 
Golden Gate District 
neer Russell Cone (2) atop the San 
Francisco tower cable saddle during 
spinning operation. Transformer mounted 
on side of catwalk to provide temporary 
wiring for night operation if needed— 


resident engi- 


a dewaxing plant to remove a protective but not used. Three 350,000 circ. mil 
coating of wax from the cable wire and cables to supply 440 volt power (4) for 
rereel it ready for speedy spinning, six hoists, tram shifter, lighting and other 
strands at a time. Ample power was uses atop a tower. These cables were 
used in all operations, 2,500 hp. on the suspended in one corner of an inner 
San Francisco side, 2,000 hp. on the tower cell by means of Trumbull clamps 
Marin side, 600 hp. at the dewaxing fastened to corner pieces of steel. 


Control and power supply wires were racked (5) along the sides of the towers 
during spinning, and run down side of hand rail of catwalk (6) between towers. 
Four systems of telephones were used to supervise the work—a regular P. T. & T. 
connection to the city, an adjusting system, a dispatching system and an inter- 
connecting system between midspan transfer platform (14) (15), top of each 
tower ((16) and at each side of the cable saddle (8). 


In spinning the cable the 
spinning bobbins carrying six strands were run out simultaneously from both Marin 


and San Francisco anchorages, up the aerial tramway and over the tower saddle, 
down to mid-span, where the six strands from each wheel were interchanged and 
the bobbins raced back with the wire strands from the other side. Accurate control 
was necessary to maintain this speed. At the anchorage above the main tramway 
shifts (11) reels of dewaxed wire were brought, mounted on electrically braked 
unreelers (9) and the wire threaded over a number of sheaves before being drawn 
out over the tramway. A Selsyn motor on one of these sheaves (10-right) gave 
a visible indication of the amount of wire unreeled (10-center) on clock dials to 
the control house (10-left—also 9). Regular factory switching centers for power 
control were installed, as may be seen in figures 12 and 13, where externally 
operated switches, motor starters, meters and control were neatly grouped as if 
for permanent installation. Fig. 13 shows metors driving one of the aerial tram lines. 
Unlike the San Francisco-Oakland bridge, cable spinning was not carried on at 
night although had necessity called for it, provision for night work had been 
anticipated. Lighting, therefore, consisted only of navigation lights at mid- 
span and two 2,500-watt flood lights (17) mounted on each tower facing 
toward the catwalks and center span dispatching house (14), acting both as 
illumination for the night watchmen or for other maintenance routine, and as 

a sort of ceiling light to warn aviators of the cable obstruction. 

Oddly enough electricity came into play in fabricating the bridge deck, 
too. Out near Hunters Point the Concrete Engineering Co. had an unique 
plant to fabricate trusses of reinforcing rod (bottom of page). Stone 
Ryals Electric Co. had made an ingenious former to bend reinforcing rod 
in a zig-zag of precise shape (lower right corner). These were set on 
benches, a reinforcing rod placed along each edge, and arc welded to- 
gether to form a braced truss. These trusses were placed at 6-in. intervals 
at right angles to the bridge and again “tacked” by means of Hansen 
portable welders to floor stringers of the bridge to reinforce the road. 





Trade Associations 


IDEAS AND PLANS WHICH WELD THE 


INDUSTRY 


INTO A UNITED ATTACK ON PROBLEMS 


First Joint Inspectors’ Meeting 
at Salt Lake Programmed 


ITAL problems of inspection, some 

the direct outgrowth of recent 
trends in lighting and motor applica- 
tion, will receive thorough discussion at 
the joint convention of the Northwestern 
and Southwestern Sections, Interna- 
tional Association of Electrical Inspec- 
tors at Salt Lake City, August 23-24-25. 
Tentative program features have been 
announced by the secretaries, respec- 
tively, of the two associations, F. D. 


Weber and H. L. Gerber. 


Among these vital topics of today’s 
inspection is what to do about inclosed 
and recessed fixture installations where 
the heat generated by the lighting unit 
becomes a problem additional to that of 
wiring. Another subject of concern is 
the problem of circuit and overload 
protection for different types of motor 
installation. Resistance of corrosion on 
electrical installations near ocean front- 
ages will also be discussed. The new 
form of the National Electrical Code, 
first released to the trade this year, will 
be further explained. 


Tentative outline of the program calls 
for a regular business session Monday 
morning, August 23, with presidential 
addresses from A. G. S. Pryor, of the 
Northwestern Section, and H. V. Dobson 
of the Southwestern Section. Likewise 
there will be an address from newly 
elected I.A.E.I. president, L. W. Going 
of Portland, Ore. An industry luncheon 
will take place that first day. Monday 
afternoon, the clearing house commit- 
tees of both sections will report. The 
paper and discussion on enclosed and 
recessed lighting fixtures will follow. 
Another page on non-metallic wiring 
and wiring devices will be read. Un- 
derground installation of non-leaded 
rubber covered conductors, will then be 
discussed. Motor installations—circuit 
and overload protection for different 
types of motors, will conclude the after- 
noon. A dinner and business meeting 
of the executive members and the clear- 
ing house committees of both sections 


will be held that noon. 


Tuesday will begin with a Code 
Breakfast at 7:30 a.m. under the chair- 
manship of a Northwestern Section 
member. At 9 a.m. a paper on Legisla- 
tion by the Uniform Legislative Depart- 
ment of N.E.M.A. and a report from 
International Secretary Tousley will fol- 
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low. Then Mr. Victor H. Tousley will 
give a discussion on the new form of 
the National Electrical Code. 

Problems of electrical inspectors will 
then be discussed, followed by a paper 
on the use of the Handbook of Interior 
Wiring Design. Luncheon that day 
will be followed in the afternoon by a 
trip to the Utah Copper Company’s 
mines. Tuesday night will be the annual 


‘dinner and dance at the Starlight Gar- 


dens of Hotel Utah. 

Wednesday will also begin with a 
Code Breakfast, chairmaned by a South- 
western Section member. At 9:30 a. m. 
separate morning sessions will be held 
by the two sections, each electing its 
officers, hearing committee reports, de- 
ciding next year’s meeting. That after- 
noon Ralph W. Wiley, retiring national 
president, will give a discussion of 
inspection of retail sales of electrical 
materials and devices and present an 
exhibit of “horrible examples” gath- 
ered during several years of such apypli- 
ance sales control in San Francisco. 


Likewise that afternoon will be given 
a paper on Corrosion Resisting and 
Ocean Front Wiring Installations, an- 
other on Electrical Safety Publicity, 
and reports from the joint Clearing 
House Committee. That evening (Wed- 
nesday) there will be a stag dinner 
served by the Electrical League of Utah 
and on Thursday a golf tournament 
will be held for the golfing members 
of the association. 

On Monday evening, after the session, 
a trip will be made to the Saltair resort 
on Great Salt Lake for bathing in the 
lake followed by dinner and entertain- 
ment sponsored by the Utah Chapter, 
National Electrical Contractors Asso- 
ciation. 

Entertainment for the ladies includes 
sightseeing tours, teas, theater parties 
and an opportunity to hear an organ 
concert in the Salt Lake Mormon 
Tabernacle. 

” 


Changes to Contractors 
License Law Approved 


With the signature of Governor Frank 
Merriam, June 24, a materially strength- 
ening amendment to the Contractors’ 
License Law of California will become 
effective Aug. 27. Sponsored by prac- 


IN TRADE RELATIONS AND BUSINESS 


ETHICS 


tically every contractors’ organization 
in the state, the bill adds teeth to the 
present punitive provisions of the law, 
allows the board to set up procedure 
to prequalify future applicants within 
reasonable bounds, and reduces the 
$200 exemption clause to $100. 

A compromise was worked out on the 
agricultural clause. Farmers may still 
undertake to do work for each other 
but any licensed contractor who does 
work on a farm is subject to all the re- 
quirements of the law. Grounds for 
action leading to suspension or revoca- 
tion of licenses is also extended. par- 
ticularly in respect to operating under 
the exact name of the license, or enter- 
ing into contracts with unlicensed opera- 
tors, deliberate delays in performing a 
contract, and holding back payments in 
an attempt to chisel discounts. 

The prequalification provisions will 
allow the board to ask applicants to 
have a reasonable experience plus basic 
knowledge of the craft and of building 
and safety laws, plus a knowledge of 
the “rudimentary administrative prin- 
ciples” of the contracting business—in 
other words good business practice and 
method. 
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Northern Chapter Inspectors 


Launch New Organization 

Preliminary skirmish to the conven- 
tion of both the Northwestern and 
Southwestern sections, International 
Association of Electrical Inspectors, at 
Salt Lake City in August, was a dis- 
cussion of problems involved in built-in 
lighting fixtures at the first meeting of 
the Northern California Chapter of the 
Southwestern Section held at the City 
Hall, San Francisco, California, June 2. 
Harold L. Gerber, department of elec- 
tricity, San Francisco, secretary-treas- 
urer, opened the subject to discussion 
and numerous opinions, largely from 
San Francisco and Oakland inspectors, 
were given. Not electrically alone, but 
from the standpoint of heat conduction 
through the electrical system and the 
damage done to the insulation of wires 
as a consequence, was the problem un- 
der discussion. The subject is sched- 
uled to be one of prime importance at 
the Salt Lake Convention of the two 
associations, the first joint convention 
to be held. 

A. V. Youens, electrical engineer, 
city of Palo Alto, chairman of the 
chapter, presided at this first and or- 
ganization meeting. He was voted au- 
thority to appoint a vice chairman, and 
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Harold Gerber was affirmed as secre- 
tary. Present were about 50 inspectors 
from all parts of northern California as 
well as members of the Southwestern 
Section executive committee, among 
them Carl Heise; N.F.P.A. Electrical 
Committee members Carl Hardy and 
George Kimball, and new chief elec- 
trical engineer for the Board of Fire 
Underwriters of the Pacific, A. J. Snow. 
It was likewise announced that L. W. 
Going, of Portland, had been named the 
new president of the A.I.E.I., succeed- 
ing Ralph Wiley, San Francisco chief of 
the electrical department, who told of 
his impressions of the code making 
Electrical Committee. ° Carl Hardy of 
Oakland has been made a vice president 
of the A.I.E.I. 

Wiley spoke of the effective way in 
which chapters operate, bring better 
code interpretation and uniformity, iron 
out inter-city problems and give unity 
to the inspector group in code making. 
He commented in characteristically 
ironic fashion about the “signal sys- 
tem”, employed by both the N.E.M.A. 
and utility groups in the Electrical 
Committee to vote and act en bloc and 
pointed to the need for equal solidarity 
between inspector representatives on the 
committee. He declared inspectors’ 
voice should receive a better hearing for 
it speaks from field experience with ma- 
terials and wiring practices along prac- 
tical instead of merely theoretical lines. 
Inspectors too, have no axe to-grind ex- 
cept that of safety to the public which 
employs them, whereas other groups 
each have selfish commercial interests 
to promote or protect. 

Refusing to quit at 9:30 p.m. the ses- 
sion lasted until near midnight, discuss- 
ing inspectors problems, chiefly related 
to built-in lighting fixtures, circuit 
breaker service entrances, thermal in- 
sulation in houses and its moisture con- 
tent, service entrance cable, and the 
necessity for outside service disconnect 
in case of fire. The next meeting will 
be held in the late fall, after the Salt 
Lake convention. 

e 


X-rays and Trailer Camps 
Concern Southern Inspectors 


OUBLE need of protection to 
LY workers around X-ray fluoroscopic 
orange testing equipment in the orange 
packing plants, both from high tension 
hazards and from the hazards of the 
X-rays themselves, and problems related 
to the fad for automobile trailers proved 
the two high spots of the meeting of the 
Southern California Chapter, South- 
western section, International Associa- 
tion of Electrical Inspectors, at Long 
Beach, May 19. G. E. Price, Orange 
County electrical inspector, chairman 


of the chapter presided. 


4 





“Exposition Extraordinary” Planned 


for Los Angeles N. E. C. A. 


WO dominant themes will be voiced 

at the 35th annual convention of 
the National Electrical Contractors 
Assn., at Los Angeles, Oct. 18-21, ac- 
cording to A. L. Stone, executive com- 
mitteeman for the Ninth division, who 
has just returned from a meeting of the 
committee in Chicago. 

First theme will be the all-industry 
idea of perfecting the organization and 
launching operation of the Electrical 
Industry Promotion Committee. 

Second theme, dedicated to contrac- 
tors themselves, will be a full discussion 
of the benefits accruing to contractors 
through operation of the association’s 
Voluntary Code of Fair Competition. 
By now several chapters have found its 
operation to be highly successful both 
in profit to members and in local pres- 
tige. The legality of the code is un- 
questioned, and where contractors oper- 
ate it they have grown to have a sub- 
stantial interest in the financial affairs 
of their communities. 

A committee consisting of Ralph 
Walker of Atlanta, president Earl Peak, 
of Marshaltown, Iowa, A. L. Stone, of 
Los Angeles, and general manager L. 
W. Davis has been put in charge of 
the convention program. 

Mr. Stone went to the executive meet- 
ing carrying assurances from the elec- 
trical industry of southern California, 
through the Electrical Development 
League, that full support of the con- 
vention would be given by the indus- 
try. He carried the suggestion that the 
convention be capitalized for its pub- 
licity value by holding a public meet- 
ing at which the story of adequate wir- 
ing could be told to a large audience 


lt 


The Electrical Contractors’ Associa- 
tion. Long Beach, with Harry Bellows 
as chairman, entertained the inspectors 
at luncheon. Mr. Bellows gave a talk 
on “The Art of Electricity” and “The 
Duties. Responsibilities, and Opportuni- 
ties of Inspectors”. 

Opening the afternoon session, Geret 


and the customary exhibit of wiring ma- 
terials and electrical equipment dis- 
played and interpreted in terms of 
safety, convenience, efficiency and lower 
operating costs. This would give a new 
slant to contractor conventions, on¢ 
with a definite promotion value to the 
industry. Manufacturers exhibiting in 
such a manner would receive double 
value—once from the contractors, thei: 
direct customers—again from the pub- 
lic which ultimately uses the equip- 
ment. 

“Electrical Exposition Extraordinary” 
is the name that will be given to this 
exhibit at the Biltmore hotel. The ex- 
hibits committee appointed by the Elec- 
trical Development League consists of: 


F. J. Airey, G. E. Arbogast, J. O. Case, Wm. 
E. Cranston, Jr., Ross Hartley, A. E. Hitchner, 
Otto K. Oleson, J. H. Pengilly, C. T. Smallcomb, 
M. G. Sues, Fred C. Todt, and H. H. Walker, with 
A. L. Stone as chairman. Francis Bustillo, of the 
Biltmore hotel, is exhibits manager. 

The Electrical Development League, 
which previously had planned an ex- 
position of appliances in November, has 
turned its entire effort to this unusual 
exhibition featuring adequate wiring, 
lighting and domestic equipment in con- 
junction with the national contractors 
convention. 

Attendance promises to be exceeding- 
ly large. A special train leaving Chi- 
cago, stopping at Grand Canyon and 
Boulder Dam en route to Los Angeles, 
and at Yosemite, San Francisco, Port- 
land and Seattle on return, is being 
signed up rapidly. The entire member- 
ship of the Florida association has 
promised to come en masse and similar 
indications have come from the North- 


west, South and Middle West. 


‘ 





Kreitzer, inspector for the Los Angeles 
Bureau of Power and Light gave a 
humorous and revealing expose of vari- 
ous methods used to steal electric cur- 
rent, pointing out the safety hazards. 
the accidents resulting, the psychology 
of the current thief, and methods of 
handling cases (Picture above.) 
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News of the Industry 








(MPERIAL VOTERS APPROVE 
FEDERAL CONTRACTS 


Two Federal contracts for develop- 
ment of a public power system in Im- 
perial Irrigation District were approved 
by voters there last month, by a major- 
ity of 8 to 1. In the district’s 33 pre- 
cincts, 8,278 votes were cast as fol- 
lows: PWA contract, Yes, 7,364; no, 
914. REA contract, Yes, 7,358, no, 920. 

The PWA measure accepts a grant of 
$1,242,000 and a loan of $1,518,000 to 
build a power plant on the All-Ameri- 
can canal, construct transmission and 
distribution lines, and increase capacity 
in the Brawley diesel standby. The REA 
contract is for $700,000 to construct 
600 miles of rural line. 

Election climaxed one of the most 
bitter contests in the history of the dis- 
trict, the Nevada-California Electric 
Corp. opposing the public power pro- 
eram in favor of a compromise.* Fol- 
lowing election, the corporation filed 
suit in Washington, D.C., to enjoin 


the PWA loan. 





UNLESS ELECTRICAL FIXTURES, switch- 
boards and externally operated switches 
bear an I.B.W. label they will not be 
installed after July 1, by members of 
the International Brotherhood of Elec- 
trical Workers, an affiliate of the 
American Federation of Labor, accord- 
ing to J. Scott Milne, international vice- 
president for the Far West. Claiming 
support of all local unions in the dis- 
trict, he said the order eventually will 
extend to all wiring supplies. 


PACIFIC POWER ASKS 
TO BUY INLAND CO. 


Application to transfer all properties 
and assets of the Inland Power & Light 
Co., to the Pacific Power & Light Co., 
both of Portland, has been filed with 
the Federal Power Commission. The ap- 
plication, scheduled for hearing July 
19, states that since August 1, 1930 the 
Pacific company has 





ing shares, of the capital stock of the 
Inland company. The Inland company 
is stated to be engaged in the produc- 
tion and sale of electric energy at 
wholesale. Book cost of the Inland com- 
pany on April 30, 1937 is given at $10,- 
035,730.77. The transaction would re- 
sult substantially in the liquidation of 
the Inland company. These companies 
are subsidiaries of the American Power 
& Light Co., an Electric Bond and 
Share affiliate. 


* ELECTRICAL West, June, 1937, p. 162. 
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owned 9,995 | 
shares or all but five directors’ qualify- | 





AUTHORIZATION TO CONSTRUCT 235 
miles of transmission line has been given 
Stone & Webster Engineering Corp. by 
the Southern California Edison Co.. 
Ltd., to carry Boulder Dam power to 
the company’s system at Los Angeles. 
Scheduled for completion July 1, 1938, 
the line will be aluminum-conductor. 
230,000-volt, single circuit, is estimated 
to cost $3,000,000. 


UTAH POWER & LIGHT CO. 
WINS HUGHES AWARD 


For showing the greatest contribution 
to development of domestic electric 
cookery load, Utah Power & Light Co., 
last month received the George A. 





Hughes award. Donated by Mr. Hughes, | 





George A. Hughes, Edison G. E. Appli- 
ance Company president, presenting the 
range trophy to P. M. Parry, vice-presi- 


dent and commercial 
Power & Light Co. 
Huckins, sales manager 

company 


manager, Utah 
At right, is W. H. 
of the Utah 


who is president of Edison G.E. Ap- 
pliance Co. Inc., the award consisting 
of a trophy and cash prizes totalling 


| 





$1,000 to individuals responsible for | 
the achievement, was presented in Chi- | 


cago at the Convention of Edison Elec- 
tric Institute. 
Three factors lead to selection of the 


winners: first, the highest percentage of | 


electrical ranges connected during the 
year in proportion to the total number 


of wired homes not using electric cook- | 


ing; second, creating sales and adver- 
tising plans; 


third, method of present- | 


ing the report. During 1936 the Utah | 


company sold 2,815 ranges, nearly half 
of these by dealers, among 97,000 cus- 


tomers boosting its range saturation to | 


28 per cent. 


PRESAGING possible extension of rural 
electrification in Lewis County, Wash- 
ington, application for a 25-year fran- 
chise for transmission lines on 31 coun- 
ty roads was filed by the Puget Sound 


Power & Light Co. with the county | 
commission. Public hearing will be | 


held July 15. 


REFERENDUM EXPECTED ON 
GARRISON UTILITY BILL 


Referendum of the Garrison bill, 
California legislation enacted this 
spring, which permits political subdivi- 
sion to issue revenue bonds on a public 
utility by a majority vote, is proposed 
in petitions, copies of which were filed 
last month with the secretary of state of 
California. Circulated by the California 
Tax Improvement Assn. of San Fran- 
cisco and Los Angeles, the petitions re- 
quire 116,487 signers by Aug. 26 in 
order to place the referendum on the 
ballot at the next general election. 


FIRST FAIR TRADE SUIT on record in Los 
Angeles county in which actual dam 
ages are asked is one said by the South- 
ern California Retail Hardware Assn. 
to have been filed last month by the 
D. E. Sanford So., a California corpora- 
tion, against the Eastern Outfitting Co., 
also a California corporation. Accord- 
ing to the association, a restraining in- 
junction is asked and liquidated dam- 
ages set at $2,100, the Eastern being al- 
leged to have advertised and offered for 
sale a quantity of Everhot Automatic 
Roasters at prices lower than those 
established in the fair trade contract. 


P.G.&E. CONTRACTS 
FOR TRANSMISSION CABLE 


Pacific Gas & Electric Co. last month 
ordered 54,000 ft. of 120-kv. hollow- 
conductor cable from four companies. 
The addition to underground transmis- 
facilities in Oakland will tie the 
addition at steam station C to the re- 
ceiving station for hydro power. 

Bulk of the order, 20,000 ft. and 
accessories, will be furnished by Gen- 
eral Electric Co. The balance: Gen- 
eral Cable Corp., 16.000 ft.; Habir- 
shaw Wire & Cable Co., 9,000 ft.; The 
Okonite Co.. 9.000 ft. 


sion 


MopERNIZATION of Pacific Gas & Elec- 
tric Co.’s facilities at Sacramento is 
under way. T. W. Foran, division 
manager, said improvements include a 
new 4,000-kva. regulating transformer 
at Knights Landing substation, recon- 
struction of 214 mi. of 22-kv. lines from 
Eldorado hydro plant to Forebay, four 
300-kva. transformers to be installed at 
the plant, reinsulation of several im- 
portant lines in Sacramento Valley, and 
installation of a new manhole, and 300- 
kva. of subway transformers within the 
city proper. 
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HEAD-T0O-HEELS 
Electric 


HEATER 


for the 
BATH ROOM 





HEAT FOR THE 


@ BATHROOM! 


T HEATING T 


‘HOUSE 





A blanket of warmth from head to heels 
at the click of a switch . .. A modern 
comfort and convenience with a powerful 
sales appeal 12 months in the year... 
Low initial cost, low operating cost... 
Easily installed in new homes or old... 
Send today for specifications and prices 
on complete line of Electric Room Heat- 
ers and Electric Water Heaters. 


FREE to accredited dealers 
Picture of Head-to-Heels girl shown 
above on large colored wall hanger (4 


feet high) sent on request. 


“Seven Leagues Ahead” 


THERMADOR 


Electrical Manufacturing Co. 


Factory—2821 East Pico Blvd., Los Angeles 
557 Market Street, San Francisco 
Builders Exchange, Fresno 
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Many Activities Afoot in Washington Seek to Readjust Federal Power 
Policy, FPC May Make Nationwide Survey 


Division of the United States into 
seven regions, with the establishment in 
each of an authority to regulate water, 
soil, forests, hydro-electric power and 
other natural resources, was proposed 
recently in a special message to Con- 
gress by President Roosevelt. Subse- 
quently introduced in Congress were 
three bills aimed at carrying out the 
scheme. 

Senator Norris introduced a bill with 
the apparent objective of developing a 
constitutional base for the government 
to get into the power business. His bill 
would, in effect, set up seven interior 
departments, seven departments of agri- 


culture, and duplicate in the seven 
regions many activities centered in 
Washington. The bill seems to have the 


blessing of Secretary Ickes, but is not 
expected to receive administration sup- 
port. An identical bill was submitted 
to the House. 


Mansfield Bill 

Conforming more nearly with the 
President’s plan, is the bill of repre- 
sentative Mansfield, chairman of the 
House Rivers and Harbors committee. 
It establishes the same constitutional 
base but is limited to planning. The 
Mansfield bill, which would put plan- 
ning on a basin rather than a project 
basis, is intended to satisfy the public 
demand for systematic conservation, 
prompted by floods, droughts, and dust 
disaster—problems too big for a local- 
ity to handle. 

It proposes a planning director and 
conservation committee in each region. 
It regards the regional agencies as 
planning bodies, gives the Federal 
Power Commission authority to approve 
power rates. 

Three of the seven regions proposed 
by the President are in the West. These 
are No. 5, the Arkansas, Red, and Rio 
Grande, with intervening streams; No. 
6, the Pacific Drainage territory from 
the Colorado River to the California- 
Oregon boundary, and No. 7, the Co- 


lumbia River authority. 


Bonneville and Boulder 

Legislation concerning Bonneville 
Dam and particularly a rider concern- 
ing Boulder Dam occupied attention of 
the House Rivers and Harbors Commit- 
tee threughout most of last month. In 
the end it appeared probable that no ad- 
justment of Boulder Dam power con- 
tracts would take place before 1938. It 
is understood action is being set aside 
until the Federal Power Commission 
can conduct a survey of rate structures. 

Cessation of activities followed bit- 
ter controversy between California and 


Upper Basin states. Principal issue was 
the Upper Basin states desire for and 
California’s opposition to an appropria- 
tion of $400,000 a year for the develop. 
ment of the Upper Basin, taken out of 
surplus revenue, and guaranteed hy 
California. The Boulder revisions were 
to be carried in a rider to the Bonne- 
ville bill. Also provided was a reduc- 
tion in interest rate from 4 to 3 per cent 
and reduction in the charge for power 
from 1.63 to 1 mill per kw-hr. 

Acquiescence to the President’s pro- 
posal appeared probable in the House. 
but the Senate appeared anxious to sub- 
mit a separate bill. 


AMONG ADDITIONAL PROJECTS author- 
ized in an omnibus rivers and harbors 
bill approved by a House committee re- 
cently. was the first stage of the Mar- 
shall-Ford Dam on the Colorado River 
in Texas, a multi-purpose project of the 
Interior Department. Transfer of the 
Central Valley project in California 
from the War to Interior department 
was authorized. Both were started with 
relief funds. 


ELIMINATION of a $1,250,000 item for 


the Gila project in Arizona from the 
House bill on Department of the In- 
terior appropriation, is believed to in- 
dicate that Arizona will have difficulty 
in procuring new reclamation projects 
until it ratifies the Colorado River com- 
pact. 


Passed by both houses of Congress is 
a bill intended to prevent speculation in 
land adjacent to Grand Coulee project. 


MANUFACTURER’S AGENTS are classed as 
employees of the manufacturer as far 
as Social Security regulations are con- 
cerned, in a recent opinion by the In- 
ternal Revenue Department, regardless 
of whether the agent handles other 
lines or not, according to a report by 


National Electrical Manufacturers’ 
Assn. News. 

@ 

Resotvep that all electric utilities 


should be governmentally operated was 
the subject of a debate tournament last 
month in which 100 debaters from 
fifteen San Joaquin Valley and Sar 
Francisco Bay area high schools par- 
ticipated. 

«* 

Wa Lace, IDAHO, last month approved 
creation of a local improvement distric! 


for construction and maintenance of : 
$19,000 street lighting system. 


Electrical West — Vol. 79, No. 1 


J apa 
Are 


Ade 
casior 

ppe 
vuiliti 
keni-] 
line e 
a d 
are C 

No 
tribul 
remo 
journ 
tems 
their 


HARD 
veloy 
pacit 
tric 
pt 0r 
natic 
the | 
crati 
€ 


Edis 
On 

Ce 
ern 
prog 
ton - 
mer, 
pres 

A 
will 
ent 
tion 
tecti 
stre: 
wer 
The 
as i 
ing 
thay 
lake 
war 
are 
inte 

I 
ing 
sea 
enc 

I 
con 
19: 
e 


Ma 
Riv 
Me 
Ca 
cle 
Sel 
rul 
A. 
V 0] 
$l. 


Ju 





n- 
n- 
Ly 
ts 


ar 


Japanese Utilities 
Are Embarrassed 


\dded to high construction costs, 
sioned by soaring prices of iron ak 
pper, is a new worry for Japanese | 
ilities. The electrical journal, Den- 
ni-Tomo, says country-wide thefts of 
e conductors, transformer earth-wires, 
ud miscellaneous metallic equipment 

e causing almost daily shutdowns. 
Nor is the pilferring limited to dis- 
tribution systems. Entire sections are 
removed from high-tension systems, the 
journal reports, while telephone sys- | 
tems and railways are coming in for | 
their share of trouble. 


HARNESSING THE TADAMIGAWA to de- 


velop 200,000 kw. in hydro-electric ca- | 


pacity is scheduled by the Tokyo Elec- 
tric Light Co., the Denkeni-Tomo re- 
poorts. Controversy with the Japanese 
national park system has arisen over 
the possibility of the 240-ft. dam dese- 
crating scenery. 

e 


Edison Co. Starts Work 
On Huntington Dams 


Completion of the third unit in South- 
ern California Edison Co.’s three-year 


program for improvement of Hunting- | 


ton Lake dams is planned for this sum- 
mer, according to Fred B. Lewis, vice- 
president and general manager. 

A steel control gate for Dam No. 1 
will be constructed to replace the pres- 
ent open spillway, permitting construc- 
tion of an earth-fill, temperature pro- 
tective facing for concrete on the down- 
stream side. Similar earth-fill facings 
were constructed at Dams Nos. 2 and 3. 
The facings for the dams are required 
as a protection against the disintegrat- 


ing effects of alternate freezing and | 


thawing. Climactic conditions in the 


lake area of the Sierra Nevadas. with | 


warm days and excessively cold nights, 
are extremely severe with regard to dis- 
integration of concrete. 


During construction, storage in Hunt- | 
ington Lake will be reduced, but the | 


season’s abundant water will keep Flor- | 


ence and Shaver Lakes at maximum. 


Modernization of Dam No. 2 was | 


completed last year, of Dam No. 3 in 
1935. 


MAJORITY OF CABLE for the Colorado 
River aqueduct pumping plant of the 
Metropolitan Water district of Southern 
California will be furnished by the Cir- 
cle Wire & Cable Corp., for $78,495. 
Schedule provides for 288,950 feet of 
rubber insulated, 600-volt cable. John 
\. Roebling Sons Co., will furnish 600- 
volt control cable on its low bid of 
$1,232. 


luly, 
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-Hardware-BTC 


Drop Forged Clamp No. 6204, Ball Hook No. 3001, Drop Forged Caps. 





Photographed in our studio 
in duplicate of a hook-up 
in actual use. Details on 
request. 
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CONCENTRIC 
CABLE 
CLAMPS 


Install Service Cable more 
conveniently. 


Save a length of cable on 
each installation. 


Reliable Con- 
Cable 
Clamps are high 


centric 


in strength, neat 
and non - corros- 
ive. They do not 
injure the cable 
and they are rea- 
sonably priced. 


Service cables can be more 
conveniently installed and then 
cut to accurate length through 
the use of Reliable Concentric 
Cable Clamps and _ installing 
tools. This eliminates the waste 
of a few feet of cable that 
occurs in normal installation 
practice in which the cable is 


cut before being installed. 


ELECTRIC COMPANY 


OVER 25 YEARS SERVICE TO THE UTILITIES 
3145 CARROLL AVENUE = CHICAGO ILLINOIS 
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Contracts and Allotments 
for REA Projects 


Seven rural cooperative associations 
in the West opened bids on electrifica- 
tion projects last month involving 500 
miles of line, costing almost $500,000. 
Contracts, made possible by R.E.A. 
loans, were awarded as follows: 


Lease & Leighland, Great Falls, Mont., will 
construct 135 miles of line in Yellowstone 
County, for $135,386; and for the Ravalli 
County Cooperative Assn. will construct 125 
miles of line for $100,860. 

Tinling & Powell, Spokane, will build 105 
miles of line for the Sun River Rural Elec- 
trification Assn. for $90,577. 

Roberts & Broad, Spokane, will install lines 
for the Clarks Forks Rural Electrification 
Association for $77,887. Noyes & Manning, 
Fairview, Mont., will build 110 miles of line 
for the lower Yellowstone Rural Electrification 
Association at $88,992. The Western Plumb- 
ing & Electric Co., Butte, was awarded a 
$35,582 contract with the Jefferson Valley 
Rural Electrification project. Charles Shan- 
non, Butte, will build 73 miles of line for 


the Missoula Rural Electrification Assn. for 
$61,310. 


Allotments 


Among recent R.E.A. allotments are: 


To the Clearwater Valley Light & Power 
Association, Inc., Lewiston, Idaho, up to $75,- 
000 to build a generating plant. This is in 
addition to $400,000 for line construction. 

To the city of Bryan, Texas, up to $256,000 
to build 248 miles of line to serve 845 cus- 
tomers. 

To the Umatilla-Morrow Power Coopera- 
tive, Hermiston, Ore., an allotment of $129,000 
to build 120 miles of line to serve 492 cus- 
tomers. 

To the Mutual Power & Light Assn., Tan- 
ner, Wash., an additional allotment of $6,200. 
A loan of $13,000 to build 13 miles of line to 
serve 38 customers in King County has been 
made. 

To the Northern Idaho Rural Electrical 
Rehabilitation Assn., Inc., Sandpoint, Idaho, 
a loan of up to $119,000 to build 103.5 miles 
of line to serve 445 customers. Thirty five 
miles of line have been built. 

To the Central Valley Rural Cooperative 
Electric Co., Lake Arthur, N. M., a partial 
allctment of $164,000, $50,000 to build a gen- 
erating plant, the balance to build 84 miles of 
line to serve 134 farms. 

To the Nehalem Valley Electric Cooperative 
Assn., Jewell, Ore., a loan of up to $65,000 to 
build 54 miles of line to serve 276 customers. 

To the Hunt-Collin Electric Co., Greenville, 
Texas, a loan of up to $170,000 to build 183 
miles of line to serve 583 customers. 

To the Lower Yellowstone Rural Electrifi- 
cation Assn., Sidney, Mont., a loan of up to 
$115,000 to build 110 mi. of line to serve 328 
customers. 


IpaHo Fats, Idaho, has filed applica- 
tion with the state commissioner of rec- 
lamation for use of 1,000 sec.-ft. of 
water from the south fork of Snake 
river for power purposes. The city 
proposes to construct a 500-ft. concrete 
dam, powerhouse, and 1,250-ft. earthen 
dike 65 miles from the city to supple- 
ment electrical energy produced by an 
existing municipal plant. 


= 
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Crack Atoms 


Making allowance for a touch of impres- 
sionism which somewhat exaggerates the 
47-ft. height of this structure, you have 
a conception of the apparatus being con- 
structed for Westinghouse Research Lab- 
oratory at East Pittsburgh, Pa., for the 
study of atomic disintegration. The tank, 
30 ft. in diameter, will hold air at 120 lb. 
per sq. in. providing additional insulation 
for a 5,000,000-volt electro-static gener- 
ator, which will accelerate streams of ions 
down a long vacuum tube housed within 
the structure 
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To dramatize in a flash the contrast be- 
tween a modern electrical service and 
the difficulties which it overcame, Prof. 
C. F. Bowman, Electric Engineering Dept., 
Montana State College, conceived of 
employing the graphic method. Thus the 
above chart gives Montana student elec- 
trical engineers a quick picture of the 
progress toward modern illumination 
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BOBBY 


His chance for happiness 











rests upon the productive- 
ness of his father’s estate. 
The experience of our Trust 
Officers is available to safe- 


guard your boy’s future. 


CROCKER FIRST 
NATIONAL BANK 


San franci$ce 





Member Federal Deposit Insurance Corporation 





FOR QUICK SERVICE ON 





RELIABLE PRODUCTS Cal! 
GEO. E. HONN CO. 


420 MARKET ST., SAN FRANCISCO, CAL. 
















Manufacturers Representative for: 


TREE TRIMMING EQUIPMENT 
@ BARTLETT MANUFACTURING CO. 


FRICTION AND RUBBER TAPES 
@ CLIFTON MANUFACTURING CO. 


CROMPTON TONG TEST AMMETER 

@ COLUMBIA ELECTRIC MFG. CO. 

PYREX INSULATORS 
@ CORNING GLASS WORKS 

@ BREWER-TITCHENER HARDWARE 

TRANSFORMERS 
@ GARDNER ELECTRIC MFG. CO. 


Power and Distribution Transformers 


@ LEE SKIPWITH & CO., INC. 
Niagara Air-Insulator Current 
Transformers 


CONNECTORS, GROUND ROD CLAMPS, 
UTILITY HOISTS 

@ JASPER BLACKBURN PRODUCTS CORP. 
CABLE GRIPS 

@ KELLEMS PRODUCTS, INC. 
METERING INSTRUMENTS 

@ LANDIS & GYR, INC. 
NEON MULTIPLE PLUG FUSE 

@ PACIFIC INDICATOR CO. 
FUSES, CUTOUTS, PROTECTIVE 
DEVICES 
@ SCHWEITZER & CONRAD, INC. 
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A.1.E.E. Plans for 
Convention in West 


Grand Coulee Dam, electrical opera- 
tions in aircraft, features of the San 
Francisco-Oakland Bay Bridge, indicate 
the broad range of subjects which will 
concern the American Institute of Elec- 
trical Engineers at its Pacific Coast 
Convention in Spokane, Wash., Aug. 31 


to Sept. 3. Joint sessions are planned | 
with the Institute of Radio Engineers, | 


convening there at the same time. 
The program is not completed, but is 
planned to include a full day for in- 
spection of Grand Coulee Dam. Official 
convention hotel will be the Davenport, 
and accommodations are available 
also at the Spokane, Desert, and Coeur 


| D’Alene. 


| 
FORCED DRAFT was installed in the | 
Georgetown steam plant of Puget Sound | 


Power & Light Co. at Seattle last month, 
by the Puget Sound Machinery depot, 
at a cost of $5,000. Removal of two 
high smoke stacks that endangered 
planes landing at nearby Boeing field 
necessitated the work. 

* 

CHECKS FOR DIVIDEND No. 33 on the $6 
preferred stock of Washington Water 
Power Co., Spokane, amounting to 
$155,629, were mailed last month by 
L. F. Morse, secretary-treasurer. It was 


the second quarterly dividend for the | 
year, at the rate of $1.50 per share on | 


103,753 shares, held by 5,465 stock- 
holders. 

* 

A RATE REDUCTION carrying savings 
of $1,250,000 a year to customers of 
the Los Angeles Bureau of Power & 
Light will become effective Aug. 1. Part 
of the domestic schedule, retaining the 


base rate of 4.4 cents per kw-hr., modi- | 
fies the first block of 35 kw-hr. extend- | 


ing it from five lighting circuits to 
eight lighting circuits. Second rate block 
is reduced from 75 to 65 kw-hr., and 
the rate cut from 2.3 to 2.2 cents. Third 
and fourth blocks remain unchanged at 
1.5 and 1.25 cents. The special water 
heating rate is reduced from 714 to 7 
mills. 

ob 


AIR-CONDITIONING manufacturers’ Assn. 


reported 82 per cent more equipment | 


sold by its company during the first 
four months of 1937 than during all 
of 1936. Installed cost of equipment 
sold during the fourth-month period of 
1937 totalled $41,311,301, a 180 per- 


cent increase over the same period last 


year. The seasonal spring peak was | 


reached in March. Smaller cash totals 
but larger number of installations can 
be expected during the next few months 
as buying turns from large equipment 
to room-type units. 
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Sangamo Type L-2-S 
Two-Element, Single- 
Disk, Socket Mounting 


Sangamo Type L-2-A, 
Two-Element, Single- 
Disk Meter in ‘“A"™ 
Base 


| Western 
Offices: 


| LOS ANGELES 
326 Subway Term. Bldg. 


SEATTLE is 
220 Ninth Ave. N. SAN FRANCISCO 
PHOENIX 


1061 Howard St. 
DENVER 
1526 Biake St. 


St. 


” al 


SANGAMO 
‘Bara ir 
mB COMPANY 


| SPRINGFIELD, ILLINOIS 


| 1318 W. Lynwood 
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Private telephone systems offer 
an excellent field for sales promo- 
tional effort. By calling the atten- 
tion of your prospects to the hand- 
some modern handsets used in 
Automatic Electric Intercom. Sys- 
tems, you'll make more sales— 


and make them easier! 


Produced by one of the oldest 
and largest manufacturers of pub- 
lic telephone exchange equip- 
ment, these intercom. systems are 
simple to install, convenient to 
use and thoroughly dependable 
in operation. Available in capaci- 
ties of 2, 6, 10 and 11 stations, with 
wall or desk type telephones. 
Send for catalog and discount 
sheet. 

Automatic Electric Inter 
com. Systems are designed 
for private service. They 
cannot be connected with 


the public telephone 
system. 


American Automatic 
Electric Sales Company 


1033 West Van Buren Street - Chicago 


Los Angeles Office: San Francisco Office: 
555 S. Flower St. 325 Ninth St. 


60 


Work Goes Forward 
At Ruby Dam 


Seattle’s Board of Public Works will 
open bids July 22, for furnishing ce- 
ment for and constructing the first 
1,280-ft., 300,000-cu. yd. unit of Ruby 
Dam, Skagit River. 


Bippinc $36,740, the Pacific Construc- 
tion Co., Seattle, secured the contract 
for clearing a section of Ruby Basin, 
site for the projected hydro-electric de- 


| velopment of the City of Seattle. The 








contract for furnishing transformer oil 
was awarded to Westinghouse Electric 


& Mfg. Co., on a bid of $5,236. 





Paciric Exectric Mrc. Corp., last 
month was awarded two contracts. One, 
from the city of Seattle, covers 34.5 kv. 
and 15 kv. gang-operated disconnects 
for the south substation at $14,946. The 


| other, from the War Department, covers 
| 115-kv. disconnects for Bonneville Dam, 


at $28,342. 





TeureL & Carson, Seattle, were 
awarded contract to reconstruct the 
gorge plant intake, on the Skagit proj- 
ect of Seattle City Light, on a bid of 
$123,930. 

a 


REMOTE METERING equipment is to be 
installed by the Nevada-California Elec- 
tric Corp., Riverside, Calif., to register 
in the control station which will oper- 
ate Bishop No. 5 power plant. In addi- 
tion to semi-automatic and remote con- 
trol equipment, the modernization in- 
cludes installation of new circuit 
breakers, carbon type fieldbreakers, 


| new current transformers and relays. 


| A NEW RADIO STATION has been in- 
| stalled in San Luis Obispo, Calif., 


opened and operated by Valley Electric 
Co., pioneer contractor-dealers. The 
new station, KVEC, serves an area mid- 
way between Los Angeles and San 
Francisco which has had poor radio 
reception. 

€ 


REHEARING ON the application of the 
Pacific Gas & Electric Co., requesting 
that it not be required to construct the 
Alder Creek reservoir, or to enlarge the 
Eldorado conduit, will be held before 
the Federal Power Commission in Sacra- 
mento July 19, later in San Francisco. 
& 


CHEWELAH, WasH., last month signed a 
three-year contract with the Washing- 
ton Water Power Co. The company 
will install a substation and rebuild 
its line from Colville. 


Hotpoint Gets Hot 





Fire which did $7,000 damage to General 
Electric Supply Building and equipment 
in Los Angeles, was given proving-ground 
value when it was discovered that four 
fire damaged Hotpoint refrigerators were 
in perfect working order. In addition to 
being badly burned, the refrigerators, 
which were in a box car, were thrown out 
across railroad tracks by the fire depart- 
ment. Resurrected, the four worst-dam- 
aged refrigerators were circulated among 
southern California Hotpoint dealers for 
display purposes. Left, R. Cass, district 
factory representative and, right, J. Rich- 
ard Ryan, appliance sales manager, G. E. 
Supply, inspect a damaged box 








THE SAFE ANCHOR FOR R.E. A. 
CONSTRUCTION! 


For long life and economy in annual mainte- 
mance cost, Everstick Anchors are first 
choice in rural electrification construction. 
Their safety and dependability have been 
proven on millions of miles of electric lines. 


ANCHORS FOR EVERY PURPOSE 


The complete line of 
Everstick Anchors of- 
fers three expanding 
types in a complete 
range of sizes and 
holding capacities 
Also rigid type Cone 
Anchors in all sizes. 
Made of malleable 
iron with its proper- 
ties of strength, elas- 
ticity and rust resist- 
ance. Write for new 
bulletin “Everstick 
For Rural Electrifica- 
tion." 


The : wv Sa 
Everstick Anchor Co. “iowa 
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About People 





Long Beach Honors Graef 
for Community Service 

William P. Graef, division manager 
for Southern California Edison Co., re- 
cently was presented with the annual 
meritorious award for pre-eminent civic 
service in Long Beach. 

Mr. Graef, a resident of Long Beach 
for eighteen years, has served as presi- 
dent of the Community Welfare Federa- 
tion on two occasions, chairman of the 
Red Cross Chapter, president of Rotary, 
for ten years chairman of Public 
Schools Week, director and treasurer 
of the Adelaide Tichenor Hospital 
School for Crippled Children since its 





W. P. GRAEF 


inception, and leader of the successful 
movement to get the state to assume 
responsibility for the care, cure and 
education of crippled children. In be- 
half of crippled children Mr. Graef 
gave of his money and his time in for- 
warding the movement throughout the 
state. 

* 





Cart C. Ernst has been appointed vice- | 


president of the Nevada-California Elec- 
tric Corp. Mr. Ernst, who joined the 
company as an electrician in 1920, be- 
came district manager at Tonopah three 
years ago, and in his new position will 
continue in charge of operation of the 
Nevada district. 


J. A. Sty, formerly district engineer of 
the Northwestern Electric Co., Vancou- 


ver, Wash., has been appointed dis- | 


trict manager, replacing George Snyder, 
whose continued illness necessitated the 
change. Mr. Sly has served Northwest- 


ern for 17 years, and from 1920 to 1923 | 


was also distribution engineer for the 


Idaho Power Co. 
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OF TIMING 
MECHANISMS 


The above curve shows the time required to 
reach any percent of a steady load maintained 
for any given length of time. This time lag is 
inherent in the construction of Lincoln Meters 
and is due to the heat storage capacity of the 
material used. 
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SEND FOR YOUR COPY OF CATALOG TO: 


LINCOLN METER COMPANY 


SPRINGFIELD ILLINOIS 


HEMINGRA 
INSULATOR 


for primary and secondary insulation 
service and rural line needs. 


Brass-bushed for great strength, perfect threads and 
full protection against pin expansion. 


Hemingray provides many advantages: greater me- 
chanical strength . . . sustained dielectric strength . .. 
unaffected by sudden temperature changes. . . with- 
stands maximum insulator pin expansion... never 
ages or deteriorates .. . all surfaces impervious to 
moisture ...tougher—withstands rough handling... 
clear and flawless for easy inspection. 


Available in all styles... clear or brown glass... 
ratings up to 15,000 volts. Write for samples. 
Owens-Illinois Glass Company... Muncie, Indiana. 
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Save Their Cost and 
Pay Dividends by— 


1. Elimination of duplicate con- 
duit runs. 





2. Saving in power rate. 


(Put all of your 110-volt equipment on a 220-volt or 
440-volt power circuit, it is economical.) 


JEFFRIES TRANSFORMER COMPANY 
5706 Long Bech Ave. Los Angeles 


Classified Section 


@ COST of undisplayed classified ads is 5 cents 
a word, minimum $1.00 insertion. Box numbers 
in care of our San Francisco office count as 16 
words additional in undisplayed ads. 


@ RATES per column inch of displayed ads is 
$3.75. 
@ ALL classified ads are payable in advance. 

883 Mission Street 
ELECTRICAL WEST San Francisco, Calif. 
SRR BRRBARERMRRRE RARE ER AREER RRR RERRE RED 


REPRESENTATIVE WANTED—Well established 
manufacturer of Rigid Steel Conduit and fittings 
expanding sales organization will consider reliable 
manufacturer’s agent as representative. Give com- 
plete details as to territory covered, lines carried, 
etc. Box 85, Electrical West, 883 Mission St., 
San Francisco, California. 


PROFESSIONAL 
SERVICES 





ELECTRICAL TESTING 
LABORATORIES 


Electrical Photometrical, Chemical and Me 
chanical Tests. Inspection of Materials and 
Apparatus at Manufactory. 


80th St. and East End Ave., New York 








ARTHUR R. KELLEY 
CONSULTING ENGINEER 


Reports and Valuations, Public Utility 
Industrial Properties 


Edison Bldg. 


Lo« Angeles 
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Ep Ross resigned last month as mer- 
chandise sales director of the Puget 
Sound Power & Light Co., to accept a 
position with Westinghouse Electric & 
Manufacturing Co. at Mansfield, Ohio, 
in charge of refrigerator advertising. 
He joined the Puget Sound company in 
1934 after four years with Strang & 
Prosser Advertising Agency in Seattle. 
e 


APPOINTMENT of H. W. Crozier as 
consulting electrical engineer of the 
Lincoln County Power District No. 1, 
Pioche, Nev., last month assured com- 
pletion of the Boulder-Pioche transmis- 
sion project under a single head. Mr. 
Crozier directed the work since its start 
as project manager for the Public 
Works Administration, but P.W.A. re- 
trenchment recently closed the Pioche 
office. 

© 


J. R. Lazarus has resigned as man- 
ager of the Better Business Bureau in 
Fresno, Calif., to become field manager 
of the Pacific Coast Electrical Bureau’s 
Central Division, which includes San 
Joaquin Valley and territory of the 
Midland Counties Public Service Co. 
V. R. Hartley, managing director, said 
assisting contractor organizations, pro- 
moting the standard electrical ordinance 
and helping regulate appliance sales 
will be among Mr. Lazarus’ duties. He 
is experienced in trade association 
work, trade practice activities, and in 
the practice of law. Red Seal inspec- 
tion will be carried on by power com- 
pany engineers. 

e 


Two ADDITIONS to the western staff of 
American Automatic Electric Sales Co. 
were announced by S. A. Martin, sales 
manager, following a visit to the coast. 
They are G. G. Bundy in San Francisco, 
and W. E. Edwards in Los Angeles. 

@ 


J. M. TxHorsurn, formerly lighting 
engineer, Southern California Edison 
Co., at Huntington Park, California has 
been made commercial manager of the 
Las Vegas Power Co., Las Vegas, Nev- 
ada. 

aa 


GeorceE E. KELLy, district supervisor in 
the merchandise department of Port- 
land General Electric Co., Portland, last 
month won third prize of $50 in the 
national Lindemann contest on “Advan- 
tages .of Electric Cookery for Domes- 
tic Purposes,” awarded at the E. E. I. 
convention in Chicago. 

e 


Joun W. Scott, Indiana lawyer, has 
been appointed to the Federal Power 
Commission succeeding Herbert J. 
Drane. It is understood Mr. Drane with- 
drew in favor of a younger man. 


Point Counterpoint 





Nobody knows how serious this business 

is. Neither D. E. Harris, vice-president 

of G. E. Supply Co., who is doing the 

pointing, nor Frank Watkins, Southern 

California Edison Co., who is doing the 
checking, would tell 


T. A. Purton resigned last month 
from the engineering department of the 
Idaho Power Co. to become sponsor 
engineer for the Idaho company and 
the Utah Power & Light Co., with 
Ebasco Services, Inc., with headquarters 
in New York. Associated with the Idaho 
company since 1920, Mr. Purton has 
supervised construction of most of the 
rural lines. He was to have become 
chairman of the engineering and opera- 
tion section, Northwest Electric Light 
and Power Assn., the first of this month, 
following two terms as vice-chairman. 
He is a member of the transmission and 
distribution committee, Edison Electric 
Institute. 

* 

Homer SteEcrrRieD has joined Gray- 
bar Co. after three years’ service with 
Pacific Power & Light Co.. Portland, 
in Kennewick district, as salesman. Re- 
placing him is Raymond Beatty. 

® 

Jor Butte, formerly with Graybar 
Electric Co., has become resident sales- 
man in Sacramento for H. B. Squires 
& Co., according to S. P. Russell, presi- 
dent. 

* 

ArTHUR MILLER, vice-president in 
charge of sales of The Miller Co., Mer- 
iden, Conn., was a recent Coast visitor. 
& 

C. P. Smirn, building inspector of 
Cloverdale, B. C., has been appointed 
electrical inspector of Surrey. 

® 

J. L. Wurre, former sales executive for 
Northwest utilities, wholesalers and 
manufacturers, has become L & H Elec- 
tric Ranges & Appliances representative 
in northern California, succeeding J. R. 
Lippert. 
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Glass Insulators 


All Standard Numbers 
For All Purposes 


Made of high quality materials in a 
modern Pacific Coast plant produc- 
ing an unusually tough glass to with- 
stand all severe service conditions. 








INCORPORATED 
Electrical Engineers and 

Manufacturers’ Representatives 

Los Angeles * 





San Francisco 
















Seven Wire 
Steel Strand 


Telephone and 
Telegraph Wire 


















@rapo Galvanized Steel 
Strand is quickly, easily 
and economically served. 
Its pure zinc coating is so 
adherent and so ductile that 
it withstands vigorous bend- 
ing and twisting without 
cracking or peeling. This 
insures corrosion-resisting 
joints, longer years of serv- 
ice, lower maintenance costs. 
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Crapo Galvanized Seven 
Wire Steel Strand and Tele- 
phone and Telegraph 
Wire are available in all 
standard grades and 
sizes, im: 
Indiana Steel & Wire Co. | 
Muneie, Indiana 2 ' 
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R. R. Ricney, Westinghouse Electric & 
Mfg. Co., has been transferred to Fres- 
no, in charge of both industrial and 
central station departments there. 


Georce C. Maupstay has been ap- 
pointed Pacific Coast district manager 
for the Railley Corp., manufacturers of 
Pin-It-Up lamps. 

= 


J. M. Buswett, safety engineer of the 
San Joaquin Light & Power Corp., has 
been elected president of the newly or- 


ganized Fresno Safety Council. 
” 


H. J. Lancpon, electrical contractor of 
Victoria, B. C., was recently elected to 
head the Victoria Builders’ Exchange 
electrical committee during the coming 
year. 

i 


A. J. “Jimmy” Swaver, Sierra Pacific 
Power Co., is now in charge of the 
service department at Winnemucca, 
Nev., after twelve years in Reno. 

& 

RaLpu Kinc, formerly of General Elec- 
tric Supply Corp., Fresno, has been ap- 
pointed assistant manager of Sierra 
Wholesale Electric Co. there. W. C. 
McIntyre resigned from Wholesale Elec- 


tric to join Fairbanks-Morse Co. 
e 


DEATHS 


Joun Henry CUNNINGHAM, 63, station 
operator at Belmont, Wash., for the 
Washington Water Power Co., died last 
month after serving the company for 
23 years. 


Ricwarp L. HAtt, assistant in the elec- 
trical engineering department of British 
Columbia Electric Railway Co., Van- 
couver, B.C., collapsed in his office in 
the station building recently and died 
before medical assistance could be sum- 
moned. Born in Newcastle, England, in 
1883, Mr. Hall joined the company in 
1911. 


SAMUEL I. Jaccar of the electrical con- 





tracting firm, Jaggar-Sroufe, Portland, 
died in a Portland hospital, May 28, 


following a stroke. Thirty-one years 
azo he established the Morrison Elec- 
tric Co. in Portland. During the War 
he and Harry Sroufe formed the con- 
tracting firm now managed by Arthur 


A. Tobey. 

EarL PETERSON, range and appliance 
manager of Westinghouse Electric & 
Mfe. Co., died April 5, in. Seattle. He 
was well known in the industry through- 
out the Northwest. 

Roy W. WELtts, 60. electrical engineer 
for the Montana Power Co., died June 
14 at San Diego, Calif., following a 
heart ailment. 











DISTRIBUTED THROUGH JOBBERS 











KLEIN 
CLIMBERS a 










Klein Climbers 
are made in 
standard and 
“light weight”’ 
styles, each the 
finest for its 
particular use. 
























Going up a sixty foot stick — 
working on wires high above 


the ground —a slip might be 
fatal — a spur that cut outa 


genuine hazard. The lineman 
throws his weight on his 
climbers with calm confidence | 
— he knows they are Kleins. | 





Klein Climbers, like all Klein 
the standard of a 
quality in the electrical and 
public utility field. 


tools, are 


Foreign Distributor: International 
Standard Electric Corp., New York 





The four pamphlets listed below will | 
be sent without charge to anyone 
interested. Check the ones you want: 


| Safety for the Pole 
— Climber. 


] Specifications on 
+ Linemen’s Belts 
and Safety Straps. 
| The Safety Factor 
‘4 on Linemen’s 
Leather Goods. 





r 7 TT . © 
| Pocket Tool Guide. 
Lt 


s/ 


Mathias & Sons ||] 
| 





3200 BELMONT AVENUE 











Sell SS 


CONTACT cookin 


—all-over contact between range unit 
and cooking utensil, as provided by 


CHROMALOX 


Super-Speed RANGE UNITS 


the top burners that are standard on 
many ranges, because they save time 
and power, are practically immune to 
damage,—cut servicing troubles to al- 
most nothing. 

Specify these units in the ranges you 
sell. Use them for replacements, too— 
they fit any range. 

Represented by 
MONTGOMERY BROTHERS 
911 Western Ave., Seattle, Wash. 
1501 N. W. Kearny St., Portland, Ore. 


61 Fremont St., San Francisco, Calif. 
912 E. Third St., Los Angeles, Calif. 


THE PETERSON COMPANY 
1921 Blake St., Denver, Colo. 


EDWIN L.WIEGAND CO. 
7540 Thomas Bivd. Pittsburgh,Pa. 


Underground 


Transmission 


Note the air ont tonto Without 


Conduit 









construction. it 
pliable than an 
underground cable. 

and costs are consid- 
erably lower. 


SEALTITE 


Parkway and Airport Cable 
with Maximum Flexibility 


by 
PROVIDENCE 


Mawel HARTZELL 


== INCORPORATED 
ELECTRICAL ENGINEERS 


and 
MANUFACTURERS’ REPRESENTATIVES 
Los Angeles * San Francisco 
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Land, to accommodate Edison headquar- 











| About the Trade 


Edison Building 
New Santa Monica Office 

Under construction and scheduled for 
completion Sept. 15 at 1324 Fifth St., 
Santa Monica, is a two-story, all-electric 
office building for the Southern Califor- 


Co., Ltd. Building and 


ters now located at 1437 Fourth St., will 


| cost $100,000. 


Electric heating and ventilating equip- 
ment wil! be installed by George F. 
Hartman Engineering Co., and in the 
front of the building will be a compre- 
hensive display of ranges, refrigerators, 
water heaters, and small appliances illu- 
minated by combination mercury-mazda 
units. 

a 

A CHAIN of appliance stores is being 
started in Utah and Idaho by Fred 
Schoss, Ogden appliance dealer. Each 
unit will carry the name of Schoss Elec- 
tric Co. Initial units will be located in 
Ogden, Brigham City, Tremonton, Utah, 
and Malad, Idaho. Formerly connected 
with J. G. Read & Bros. company in 


| Ogden, Mr. Schoss has wide appliance 


supervisory experience throughout Utah. 
& 


| THe Sunset Etectric Co., Seattle, will 


move this fall to enlarged quarters at 


| 300-10 Westlake Ave. N., according to 
| Gordon Prentice, president of the firm. 


Mr. Prentice recntly purchased a three- 
story and basement concrete building at 
that address and will build a two-story 
building on adjacent property. The 


company will occupy both. 
. 


| SEwarRD, ALASKA, last month awarded 


a $92,637 contract to Bennett & Taylor 


| of Los Angeles for construction of a 
| municipal power plant. 
os 


| FIRST ELECTRICAL CONTRACTOR to do 
| work at the new exposition grounds in 
San Francisco Bay was Victor Lemoge. 


He also had the distinction of doing the 


| first work for the San Francisco-Oak- 


land Bay Bridge, in both instances, 
working with the general contractor dur- 
ing preliminary construction. 


G.E. at L.A. 





Architect's conception of the $700,000 
General Electric Building under construc- 
tion in Los Angeles, four floors of which 
are scheduled for occupancy in September 


H. H. Waker, Inc., Los Angeles con- 
tractor, who is installing the Metropoli- 
tan Water District pumping plant, re. 
ceived the contract to build an elec. 
trical distribution system at Hickam 
Field, the U. S. Army’s new air base 
in Hawaii. Also included will be an 
addition to the distribution system at 
Fort Kamehameha. 


CLARE T. SMALLCOMB, Smallcomb Elec. 
tric Co., specializing in ventilating 
equipment, is now California distribu- 
tor for the De Bothezat Division, Amer- 
ican Machinery & Metals Mfg. Co., New 
York. 













FOR 


® Lasting Economy 
© Strength 


° Safety 


USE LOCUST 


PINS 
Oak Brackets 
and Pole Steps 


LOCUST PIN CO. FRONT ROYAL, VA. 
Maydwell & Hartzell, Inc. 
Los Angeles * San Francisco 


* The HARTMAN Line * 
OFFSET NIPPLE* 


which permits mounting of 
switches, gutter outlet 
boxes and other equip- 
ment where knockouts 
don't line up. 


*Patent applied for. 


REDUCING 
ADAPTERS 


Adaptable to the Westinghouse meter socket 
904-5-6 is an eccentric type which, by turning, 
will line up the meter socket with the switch, 
making a flush mounted job. 








168 SUNSET SI. 
LONG BEACH, CA! 
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NEW BUSINESS 

Bp. & M. Appiiance Store, 127 W. 
Park, Butte, Mont., is a new appliance 
iles organization. 

€ 


Joe Hosrecut, his brother, and Ray 
Mallett, former proprietor of the Elite 
Studio, Sacramento, have opened a new 
studio and factory at 2311 J St., dedi- 
cated to better lighting and finer fix- 
tures. 

& 


GENERAL APPLIANCE Co., 2331 South- 
west Sixth, is a new dealer in Portland. 
Roy Smith and Stanley Wright are 
proprietors of the new, smartly styled 
store. 

e 


Tue GrAYBAR E.ectric Co. has opened 
a branch office at Harrison and East 
Front Street, Butte, Montana. E. J. 
Riley was appointed manager with 
C. M. Lawrence as service supervisor. 


IN FULL swinc at 1017 Eighth St., 
Sacramento, is the Hale Bros. radio 
and appliance store. Among appliances 
featured in the two-page spread in the 
Sacramento Bee which announced the 
grand opening this spring were Zenith, 
Philco, and G.E. radios, Frigidaire re- 
frigerators, and Easy washers. 


& 
J. H. McRae Co., Ltd., has incorporated 


in electrical contracting at Vancouver, 


established offices at 1641 W. 2nd Ave. 
e 


K. E. Smitx of Sugar House, Utah, 
has opened a store at 57 West First 
St., South. 

€ 


Levys Home APPLIANCE SHopP recently 
opened at 5850 Whittier Blvd., Los An- 
geles, by Jack Levy. 

& 


Los GasBtes AppLiANce Co., 534 S. 
State St., Salt Lake City, plans to open 
a second store at 650 S. State St. 

= 


Maytac Monarcu Evectric SHop is 
a new retail appliance store in Golden 


Dale, Ore. 
& 


Mesa E.ectric SHop is a contracting 
and appliance organization opened last 
month on Highway 80, Yuma, Arizona. 
e 


Norce AppLiaNce Co., the all-Norge 
store, has opened at 205 S. State St., 
Salt Lake City. 

s 


Russet & BuLuiep, Ltp., have opened 
a new home appliance business at 2719 
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Granville St., Vancouver, B. C. Lloyd 
S. Russell and L. H. Bullied are the 
proprietors. Besides merchandising, 
comoplete repair service is being estab- 


lished. 
a 


SEcuRSON ELeEctric SHop, 5132 North- 
east Union Ave., has started an elec- 
tric store in Portland with Ray Segur- 
son, former Hotpoint factory repre- 
sentative, in charge. Associated with 
him are L. D. Hewitt, A. F. Smythe 
and H. C. Spiegelberg. 

° 

THE Sounp Etectric Co. has been 


opened in Port Angeles, Wash., at 124 
W. First St., by Earl Myers, featuring 


Stewart Warner radios and refriger- | 


ators. 
* 


THome AppLiance Co., is an elec- 
tric dealer which opened at 700 Main 
St., Vancouver, under managership of 
Hugh Edwards, Frank Miller, and Nor- 


man Page. 
eB 


Water W. Herne Co., has opened 
at 551 Main St., Brawley, Calif., a store 
managed by Leslie F. Lyall, showing a 
complete line of G.E. appliances. The 


main store is at 620 Main St., El Cen- 
tro, Calif. 


A NEW 


BARTLETT 
Tree Trimming 


Tools 





No. 777 Two Hand Pruner {4g 
Drop forged tool steel. Rapid cut- § 
ter. Blade may be placed next to § 
main limb of tree with hook han- 
dle held in LEFT hand. Right 
hand is FREE to operate blade. 
26” handles. 
No. |-B Tree Trimmer 

Most powerful compound lever Tree Trim- 
mer made. Will easily sever branches 
up to 14%” diam. 6 to 16 ft. lengths. 
Other types. 

No. 43 and 44 Pole Saws 
For pruning larger limbs than our 
No. 1 Tree Trimmer. No. 43 has 12 in. 
drag tooth blade. No. 44 has 16 in. 
peg tooth blade with 7 teeth per inch. 
Saw is adjustable. Light weight. 

Bartlett Tree Paint 
For destroying and preventing the growth 
of wood destroying fungi and for the 
protection of wounds, use Bartlett’s 
Tree Paint. Easily applied with ordi- 
nary paint ush. 


BARTLETT MFG. CO. 
3053 E. Grand Blvd. Detroit, Mich. 


iy | 





Pikes are 
made to fit 
trimmer 
handles. 





Send for 
Catalog 
No. 23 





Tree Trimmer 


ROCK ANCHOR 


NO MORE LEAD 
OR CONCRETE 


Here's a new rock anchor that has 
created a lot of enthusiasm wherever 
it has been shown or demonstrated 
because it does the job easier, better 
and more economically than anything 
ever used for anchoring in solid rock. 
It's installation is simple (see illustra- 
tions 1, 2 and 3). No heating lead or 
mixing concrete is necessary. 


The expanding action wedges the 
anchor into the hole. Tests prove it 
will do the job. 


Ask the Chance man or your jobber's 
salesman for a demonstration, or write 
for details. You'll be enthusiastic, too. 


Drill the hole by hand 
or power. 





Drop anchor into hole. 


DISTRIBUTED BY G. E. SUPPLY CORP. 


A-B- CHANCE 








co: 
i i 


CENTRALIA 
missouri 


Expand anchor by turn- 
ing rod. Large eye ad- 
mits bar for wrench. 























—— 








New Products 


Kettles for Electric Ranges 


Supplementing a line of Wearever Alumi- 
num electric range utensils, the Aluminum 
Cooking Utensil Co. has announced a tea 
kettle called the “Speedster”. Designed in 
cooperation with range manufacturers, the 


i laa a 





2%-qt. kettle has a large diameter said to 
cut boiling time more than 25 per cent. It 
is recommended for demonstration purposes 
to prove first, the value of the utensil itself, 
second, the fast action of an electric range, 


third, the fuel saving advantages of elec- 
tricity. 
e 


Synthetic Insulating Compound 


Flamenol is the name given by General 
Electric Co. to a synthetic insulating com- 


pound being introduced commercially. It 
contains no rubber, but its characteristics 
are similar. Being non-combustible is its 


main advantage. Highly resistant to mois- 
ture, acids, alkalies, and oils, its substance 
can be controlled to produce a product vary- 
ing from soft flexibility to celluloid-like rig- 
idity, or one suitable for impregnation. 
Flamenol insulated cable is recommended for 
oy and control circuits at 600 volts and 
ess. 


& 
Combination Vent and Light 


A combined lighting and ventilating fix- 
ture, to be built into kitchens or other rooms 
is being marketed by the Vent-O-Lite Corp. 
When installed it appears to be a lighting 
fixture, only the prismatic glass panels being 
visible. Contained within the unit, however, 
is a 4-bladed, semi-pressure type fan, which 
exhausts air drawn through the fixture to 
ducts installed between ceiling beams. 








Turbo-Driven Floor Polisher 


A new accessory to the Eureka Vacuum 
Cleaner is a floor polisher, operating from a 
turbine driven by compressed air through a 
long hose which attaches to the cleaner, and 
being marketed in conjunction with a wax 
spreader at $17. The turbine rotor is mounted 
on a flat plate, the bottom of which carries 
radial bristles which form the polisher. This 
assembly is contained in an aluminum cast- 
ing which rests on a felt pad which carries 
most of the weight when the polisher is op- 
erating. The polishing brush floats on the 
floor, rotates on an SKF steel bearing. 


Telescoping Disconnect 

A new type of disconnect called an “isola- 
tor” has been introduced by Electrical En- 
gineers Equipment Co. Telescopic contacts 
are enclosed in telescoping insulating bush- 
ings thus providing self-contained barriers be- 
tween phases. This permits reduction of 
phase spacing to a minimum and prevents ex- 
posure of live parts. Available for nearly any 
type of installation, the isolators can be fur- 
nished for assembly with oil circuit breakers, 
transformer bushings, etc. The line, rated up 
to 2,000 amperes, includes models for use with 





ls 


both rigid and flexible conductors. Space be- 
tween the upper and lower insulators indicates 
that the unit illustrated is in the open position. 


& 
Commercial Griddle 


To provide a unit in harmony with modern 
business interiors, and to improve efficiency 
of commercial cooking, Edison General Elec- 
tric Appliance Company has announced a new 
heavy duty griddle called “Heat Manager”. 
It is provided with a cast-iron heat storing 
grid with cast in Calrod heating unit. Tem- 
perature control is provided by means of a 
degree-marked dial. 


* 
Mass-Made Range Lamps 


Mass production of electric range lamps, 
especially designed for any make or model, 
has been announced by Greist Mfg. Co. A 
cast base in matching finish can be obtained 
to accommodate a “minute minder” or a 
mark-time unit, these accessories being avail- 
able from the manufacturers in finishes to 
match the range and lamp. 





Screwdriver Won't Skid 7 


In announcing its “Non-Skid” model, the 
Bridgeport Hardware Manufacturing Corp., 
claims to have achieved the first important — 
improvement in a screwdriver in 2,000 years, 
The patented point, fashioned from the 
chrome vanadium alloy steel blade, has 
notches which are said to prevent slipping 
and damage to the screw as well as damage 
to surfaces and injury to fingers. Faster, 
easier driving is claimed. Handles are insu. 














lated. 
* 
Mercury Units Start Easy IDEAL 
Improvement in the long tube, Cooper Air € 
Hewitt type, mercury lighting units have been Frig 
announced by General Electric Vapor Lamp Gene 
Co. These improve light efficiency and cut a 
starting currents almost to the operating level. Nor; 
Announcement states the new 15 in. light Aut 
operates at 350 watts to supply the same out- Ferr 
put which formerly required 450, lamp effi- a 
ciency being 19.4 lumens per watt. The 33 West 
in. model cuts wattage from 350 to 280, eff West 
ciency is 17.1 lumens per watt. Power fac- Anche 
tors are 90 per cent and 85 per cent respe = B. 
tively. Higher light efficiency is attributed t Hubt 
a new regulating circuit, equipped with Pyra- Jame 
nol capacitators. W. 1 
Anche 
e A. B 
Directional Relaying Simplified a 
Directional relaying of ground faults by May¢ 
use of only two potential transformers, con —_ 
nected in open delta, is possible with a relay Easy 
developed by Westinghouse Electric & Mfg. Edis¢ 
Co. It is type CRS, and is intended for use mR. 
in place of the conventional ground relay Gene 
when the required residual potential or cur- Gene 
rent source is not available for polarization. oi 
The directional element operates from nega- Sonal 
tive phase sequence voltage and from current Lind 
derived from filters. Malle 
Nati 
Norg 
Stan 
The § 
* Ther 
Trade Literature Wes 
West 
The 
Belts, 
West 
—_ 
ene! 
Free to you... Any of these a 
instructive bulletins . . . Address a Pr 
rack 
post card to ELECTRICAL WEST Locus 
883 Mission St., San Francisco, —_ 
° en 8 ‘ Elect: 
Calif. . . . drop it in the next mail. ja 
I-T-E 
Rolle: 
Motor AnD OTHER MAINTENANCE EQuiPMENT, oie 
illustrations and descriptions of tools, ma Allis- 


chine accessories, and electrical specialties; Delta 


hints on commutator care, troubles and reme- bee 
dies, definitions, electrical formulas, and first Pacif 
aid direction; Ideal Commutator Dresser 0. wile 

esti 


& Bus F 


ont: P B 
Amber, Twenty Million Years in the Making, Gena 
a 4-page bulletin giving physical, chemical, Line 
and electrical properties of amber; Am)et Pacifi 
Mines Inc. 
July, 
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Wart-Hour METER, two-element single-disc, 
complete illustrated descriptions of types 
available, mountings, sockets, and connection 


jiagrams; General-Electric Co. 


and de- 


E.ectric Furnaces, oscillator or spark-gap 
type, describes principle of operation, illus- 
trates and describes equipment and applica- 
tion, includes material on refractories; Ajax 
Electro Thermax Corp. 

kreerric Motor Service Bearinecs, over 200 @ 
bearings individually illustrated 

ecribed, listed by alphabet, progressive and 
numerical sizes; Johnson-Brauns Co. 


Caste Accessories, 100 pages conveniently 
indexed, concise instructions for installing; 


Anaconda Wire & Cable Co. 


Automatic Switcu Gear, brief descriptions 
of its advantages in various applications; 
General Electric Co. 


INSTRULECTOR, a slide-rule indicator for de 
termining range, approximate price, size, for 


use in selecting proper instruments for cen- 
tral stations, industrial plants, transportation, 
etc.; Westinghouse Electric & Mfg. Co. 
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PLIERS 
heat and grip 
two sides 
at once. 
Usable in 
cram ped 
places 
In any 
position. 
Save time 
and money. 


v ms SAFE. 
IDEAL COMMUTATOR DRESSER CO. 
1042 Park Ave. ycamore, Illinois 


Air Conditioning 

Frigidaire Corp. 

General Elec. Co. 

Graybar Elec. Co., Inc. 

Kelvinator Corp. 

Norge Division, Borg-Warner Corp. 
Ammeters and Voltmeters 

Ferranti Elec., Inc. 

Genera! Elec. Co. 

Roller-Smith Co. 

Westinghouse Elec. & Mfg. Co. 

Weston Elec. Instr. Corp. 
Anchors, Guy 

A. B. Chance Co, 

Everstick Anchor Co. 

Hubbard & Co. 

James R. Kearney Corp. 

W. N. Matthews Corp. 


Anchor and Guy Rods 
A. B. Chance Co. 
General Elec. Co. 
Hubbard & Co. 
Maydwell & Hartzell, Inc. 


Appliances, Household 

Chicago Flexible Shaft Co. 

Easy Washing Machine Corp. 

— Gen. Elec. Appliance Co., 
ne. 

Frigidaire Division 

General Elec. Co, 

General Elec. Supply Corp. 

Graybar Elec. Co., Inc. 

Kelvinator Division 

Leonard Division 

Lindemann & Hoverson Co., A. J. 

Malleable Iron Range Co. 

National Enameling & Stamping Co. 

Norge Division 

Standard Elec. Stove Co. 

The Silex Co. 

Thermador Elec’] Mfg. Co. 

Wesix Elec. Heater Co. 

Westinghouse Elec. Supply Co. 

The Woolwine-Norris Corp. 


Belts, Safety Straps, Pole Climbers 
Western Hardware & Tool Co. 
Boxes 

General Cable Corp. 

General Elec. Co. 

Superior Switchboard & Devices Co. 
Brackets, Wood 

Locust Pin Co. 
Breakers 

Air Circuit Breakers 

Electric Material Co. 

General Elec. Co. 

I-T-E Circuit Breaker Co. 
Roller-Smith Co. 

Sangamo Elec. Co. 

Westinghouse Elec. & Mfg. Co. 
Oil Circuit Breakers 
Allis-Chalmers Mfg. Co. 
Delta-Star Electric Co. 

Electric Material Co. 

General Elec. Co. 

Pacific Elec. Mfg. Corp. 
Roller-Smith Co. 

Westinghouse Elec. & Mfg. Co. 
Bus Fittings 

Burndy Eng’g Co. 

General Elec. Co, 

Line Material Co. 

Pacific Elec. Mfg. Corp. 
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Buses 
Aluminum Co. of America 
Cable Accessories 
Genera! Cable Corp. 
General Elec. Co. 
John A. Roebling’s Sons Co. 


Cables 
Aluminum Co. of America 
American Steel & Wire Co. 
Columbia Steel Co. 
Crescent Ins. Wire & Cable Co. 
Crucible Steel Co. of America 
Genera! Cable Corp. 
General Elec. Co. 
Graybar Elec. Co., Inc. 
Hazard Ins. Wire Works 
Indiana Steel & Wire Co. 
Maydwell & Hartzell, Inc. 
National Elec. Products Corp. 
The Okonite Co. 
Okonite-Callender Cable Co. 
Providence Insulated Wire Co. 
Rockbestos Products Corp. 
John A. Roebling’s Sons Co. 
United States Steel Corp. 
Westinghouse Elec. & Mfg. Co. 
Carbon Brushes 
National Carbon Co., Inc. 


Carbon Products 
National Carbon Co., Inc. 


Chimes 
Square D Co. 
Clamps, Ground 
B. Hartman 
Reliable Elec. Co. 


Clocks, Program 
Tork Clock Co., Inc. 
Coffee Makers 

The Silex Co. 


Coil Winding 
Jeffries Transformer Co. 


Commutator Dressers 

Ideal Commutator Dresser Co. 
Compounds, Insulating 

Clifton Mfg. Co. 

John C. Dolph Co. 

Genera! Cable Corp. 

General Elec. Co. 

Irvington Varnish & Insulator Co. 
Condensers, Electric 
Allis-Chalmers Mfg. Co. 

General Elec. Co. 

Westinghouse Elec. & Mfg. Co. 
Conduit 

Aluminum Co. of America 

General Elec. Co. 

Youngstown Sheet & Tube Co. 
Conduit, Flexible Metallic 

General Elec. Co. 

Wiremold Co, 
Conduit, Underground 

Fire Proof Wall Co. 

Johns-Manville Corp. 
Connectors 

Burndy Eng’g Co. 

Electric Power Equip. Corp. 

G & W Elec. Specialty Co. 

James R. Kearney Corp. 

W. N. Matthews Corp. 

Reliable Elec. Co. 

L. W. Thompson 
Controllers 

Allis-Chalmers Mfg. Co. 

Betts & Betts Corp. 

General Elec. Co. 

Square D Co. 

Westinghouse Elec. & Mfg. Co. 
Cutouts 

G & W Elec. Specialty Co. 

General Elec. Co. 

James R. Kearney Corp. 

Line Material Co. 

W. N. Matthews Corp. 

Schweitzer & Conrad, Inc. 

Westinghouse Elec. & Mfg. Co. 
Demand Control 

General Elec. Co. 

Wesix, Inc. 


Distribution Specialties 
G & W Elec. Specialty Co. 
General Elec. Co. 
Hubbard & Co. 
James R. Kearney Corp. 
Maydwell & Hartzell, Inc. 
St. Louis Malleable Casting Co. 
Superior Switchboard & Devices Co. 
Electrodes, Arc Welding 
General Elec. Co. 
John A. Roebling’s Sons Co. 


Enclosures, Meter and Instrument 
Superior Switchboard & Devices Co. 
Fans 

General Elec. Co. 

Kisco Co., Inc, 

Smallcomb Elec. Co. 


Farm Electrification Equipment 
General Elec. Co. 

Fittings, Conduit 

General Elec. Co. 

B. Hartman 


Fittings, Insulator 
Brewer-Titchener Corp. 

Fixtures, Lighting 
Benjamin Elec. Mfg. Co. 
Curtis Lighting, Ine. 
General Elec. Co. 
Pittsburgh Reflector Co. 
Smoot-Holman Co. 
Westinghouse Elec. & Mfg. Co. 

Floodlighting 
Crouse-Hinds Co. 
Curtis Lighting, Inc. 
General Elec. Co. 
Pittsburgh Reflector Co, 
S & M Lamp Co., Inc. 
Smoot-Holman Co. 

Westinghouse Elec. & Mfg. Co. 
Flumes ‘ich 
California Corrugated Culvert Co. 

R. Hardesty Mfg. Co. 
Pure Iron Culvert & Mfg. Co. 
Washington Corrugated Culvert Co. 
Western Metal Mfg. Co. 
Gates 
California Corrugated Culvert Co. 
R. Hardesty Mfg. Co. 
Pure Iron Culvert & Mfg. Co. 
Washington Corrugated Culvert Co. 
Western Metal Mfg. Co. 
Generators 
Allis-Chalmers Mfg. Co, 
General Elec Co. 
Westinghouse Elec. & Mfg. Co. 
Graphite Products 
National Carbon Co., Inc. 


Ground Rods 
Maydwell & Hartzell, Inc. 


Heaters, Air 
Edison Gen. Elec. Appliance Co. 
Noblitt-Sparks Industries, Inc. 
Thermador Elec’] Mfg. Co. 
Wesix Elec. Heater Co. 
Edw. L. Wiegand Co. 


Heaters, Water 
Edison Gen. Elec. Appliance Co. 
Electre Hot Heater Co. 
Fowler Mfg. Co. 
Lindemann & Hoverson Co., A. J. 
Malleable Iron Range Co, 
Standard Elec. Stove Co. 
Thermador Elec’] Mfg. Co. 
Wesix Elec, Heater Co. 
Westinghouse Elec. & Mfg. Co. 
The Woolwine-Norris Corp. 


Heating Element—Repair Part 

Edw. L. Wiegand Co. 

Instruments, Measuring and 

Rec ording 

See Ammeters, Voltmeters, Watt- 
meters. 

Insulation 

General Elec. Co, 

Irvington Varnish & Insulator Co. 

Johns-Manville Corp. 

Ohio Brass Co. 


Insulators 
Brewer-Titchener Corp. 
Corning Glass Works 
Graybar Elec. Co., Inc. 
Hemingray Glass Co. 

Geo. E. Honn Co. 

Lapp Insulator Co., Inc. 
Maydwell & Hartzell, Inc, 
Ohio Brass Co. 

Owens-Illinois Glass Co. 
Westinghouse Elec. & Mfg. Co. 


Ironers 
Easy Washing Machine Corp. 
Edison Gen. Elec. Appliance Co. 
General Elec. Co. 
Norge Division, Borg-Warner Corp. 
Westinghouse Elec. & Mfg. Co. 


Knobs, Tubes, Cleats 
Standard Elec’] Porcelain Mfrs. 


Lamp Guards 
McGill Mfg. Co. 


Lamp Replacers 
G. C. A. Mfg. Co. 


Lamps, I. E. 8. 
Faries Mfg. Co. 
Genera! Elec. Co. 


Lamps, Mazda 
General Elec. Co. 
Westinghouse Lamp Co. 


Lamps, Sun 
General Elec Co. 


Lighting Equipment 
Benjamin Elec. Mfg. Co. 
Crouse-Hinds Co. 
Curtis Lighting, Inc. 
Faries Mfg. Co. 
Kim Mfg. Co. 
Smoot-Holman Co. 
Westinghouse Elec. & Mfg. Co. 
Wuelker Lighting Co. 


Line Material 
Maydwell & Hartzell, Ine. 
Ohio Brass Co. 


Meters 

General Elec. Co. 

Lincoln Meter Co. 

L. A. Nott 

Sangamo Elec. Co. 

Westinghouse Elec. & Mfg. Co. 

Weston Elec’! Instrument Corp. 
Motors 

Allis-Chalmers Mfg. Co. 

General Elec. Co. 

Westinghouse Elec. & Mfg. Co. 
Motor Starters 

Allis-Chalmers Mfg. Co. 

Genera! Elec. Co. 

Square D Co. 

Westinghouse Elec. & Mfg. Co. 
Oil, Lubricating 

Shell Oil Co. 

The Texas Co. 


Oil, Transformer & Switch 
General Elec. Co. 

Shell Oil Co. 

The Texas Co. 


Panel Boards 

General Elec. Co. 

Square D Co. 

Superior Switchboard & Devices Co. 
Westinghouse Elec. & Mfg. Co. 

Photoelectric Cells 
General Elec. Co. 

Weston Elec’! Instrument Corp. 

Pins, Wood 
Locust Pin Co. 

Pole Line Hardware 
Brewer-Titchener Corp. 
General Electric Supply Corp. 
Graybar Electric Co., Inc. 
Hubbard & Company 
Joslyn Co. of California 
Kortick Mfg. Co. 

Maydwell & Hartzell. Inc. 


Porcelain 
Standard Elec. Porcelain Mfrs. 


67 











a a a AES 


— 


a a ASS 


| 
j 
ei 
| 
4 





pram Ne ag eal ge ay ay 





Lamp Replacers 
Lamp Base 
Removers 


ngs 
Switch Hooks 
Send for Ce Catalogue 


We have “been making 
safety tools fer 20 
years 


The G. C. A. 
Manufacturing 


Co. 
Pittsfield, Mass. 


Public Utilities 
California Oregon Power Co. 
Idaho Power Co. 
Mountain States Power Co. 
Northwestern Electric Co. 
Pacific Gas and Electric Co. 
Pacific Power & Light Co. 
Portland General Electric Co. 
Puget Sound Power & Light Co. 
San Diego Cons. Gas & Elec. Co. 
San Joaquin Light & Power Corp. 
Southern California Edison Co. Ltd. 
Utah Power & Light Co. 
Washington Water Power Co. 





Pullers, Slack 

A. B. Chance Co. 
Pumps 

Pelton Water Wheel Co. 


Range Units 
Edison Gen. Elec. Appliance Co. 
Edwin L. Wiegand Co. 


Ranges 
Edison Gen. Elec. Appliance Co. 
General Elec. Co. 
General Elec. ee Corp. 
Kelvinator Co: 
Lindemann & ‘eum Co., A. J. 
Malleable Iron Range Co. 
Norge Division, Borg-Warner Corp. 
Standard Elec. Stove Co. 
Westinghouse Elec. & Mfg. Co. 
The Woolwine-Norris Corp. 
Reflectors 
Benjamin Elec. & Mfg. Co. 
Curtis Lighting, Inc. 
Pittsburgh Reflector Co. 
Reflector & Illuminating Co. 
Smoot-Holman Co, 
Westinghouse Elec. & Mfg. Co. 
Wuelker Lighting Co. 
Refrigerators 
Edison Gen. Elec. Appliance Co. 
Frigidaire Corp. 
General Elec. Co. 
General Elec. Supply Corp. 
Graybar Elec. Co., Inc. 
Kelvinator Corp. 
Leonard Refrigerator Co. 
Malleable Iron Range Co. 
Norge Division, Borg-Warner Corp. 
Westinghouse Elec. & Mfg. Co. 


Relays 
General Elec. Co. 


Roller-Smith Co. 
Square D Co. 


Rheostats & Resistors 
General Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Roasters 
National Enameling & Stamping Co. 


Westinghouse Elec. 


Rolls, Wringer 
Lovell Mfg. Co. 


Raral Line Hardware 
General Elec. Supply Corp. 

Elec. Co., Inc. 

Hubbard & Co. 

Joslyn Co. of Calif. 

Kortick Mfg. Co. 

Maydwell & Hartzell, Inc. 


Service Organizations 
Crocker First National Bank 
Elec’! Testing Labs. 
McGraw-Hill Book Co. 
Northwest Elec. Light & Power 
Association 


& Mfg. Co. 
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Pacific Coast Elec’] Bureau 
Pacific Coast Elec’! Ass’n 


Strand, Guy 
Maydwell & Hartzell, Inc. 
Pacific Wire Rope Co. 


Street Lighting Fixtures 
General Elec. Co. 
Graybar Elec. Co., Inc. 
Hubbard & Co. 
Line Material Co. 
Westinghouse Elec. & Mfg. Co. 


witchboards 
Allis-Chalmers Mfg. Co. 
General Elec. Co, 
Roller-Smith Co. 
Square D Co. 


Switches, Disconnect 
Delta-Star Electric Co. 
Electric Power Equip. Corp. 
General Elec. Co. 

Kearney Corp., James R. 

Line Material Co. 

Pacific Elec. Mfg. Corp. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. Co. 


Switches, Fuse 
General Elec. Co. ° 
Kearney Corp., James R. 
Schweitzer & Conrad, Inc. 


Switches, Heater 
General Elec. Co. 


Switches, High Tension 
Bowie Switch Co. 
James R. Kearney Corp. 


Switches, Meter Test 
General Elec. Co. 
Meter Devices Co. 
Square D Co. 
Superior Switchboard & Devices Co. 


Switches—Pressure and Temperature 
Square D Co. 


Switches, Safety 
Colt’s Patent Fire Arms Mfg. Co. 
General Elec. Co. 
McGill Mfg. Co. 
Square D Co. 
Westinghouse Elec. & Mfg. Co. 


Switches, Thermostat Controlled 
Colt’s Patent Fire Arms Mfg. Co. 
General Elec. Co. 

Thermador Elec’! Mfg. Co. 


Switches, Time 
General Elec. Co. 
Maydwell & Hartzell, Inc. 
Sangamo Elec. Co. 


Switchgear 
Allis-Chalmers Mfg. Co. 
Delta-Star Electric Co. 
General Electric Co. 
I-T-E Circuit Breaker Co. 
Westinghouse Elec. & Mfg. Co. 


Tapes—Friction and Rubber 
Clifton Mfg. Co. 
Geo. E. Honn Co. 


Telephone & Telegraph Hardware 
& Specialties 

General Elec. Supply Corp. 

Graybar Elec. Co., Inc. 

Hubbard & Co. 

Maydwell & Hartzell, Inc. 


Telephone Systems—Private 
American Automatic Elec. Sales Co. 


Terminals, Cable 
General Cable Corp. 
General Elec. Co. 


Testing Devices 
Superior Switchboard & Devices Co. 


Tools 
Mathias Klein & Sons 
Maydwell & ‘Hartzell, Inc. 


Tools, Live Line 
A. B. Chance Co. 
James R. Kearney Corp. 
Sangamo Elec. Co. 
Western Hardware & Tool Co. 


Tools, Tree Trimming 
Bartlett Mfg. Co. 


Transformers 
Allis-Chalmers Mfg. Co. 
American Transformer Co. 
Gardner Elec. Mfg. Co. 
General Elec. Co. 
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Jeffries Transformer Co. Wire 
Line Material Co. Aluminum Co. of America 
Western Transformer Co. American Steel & Wire Co. 
Westinghouse Elec. & Mfg. Co. ce ao E « cabted 
Tubing, Elec’! Metallic eee oe . 
Aluminum Co, of America General Cable Corp. 
Youngstown Sheet & Tube Co. General Electric Co. 
sn ec Beate Wise 
n a re 
Pelton Water Wheel Co. C.E. Ingalls 
Valves Keystone Steel & Wire Co. 
Ohio Brass Maydwell & Hartzell, Inc. 
P te W: Co. The Okonite Company 
‘elton Water Wheel Co. Pac ‘fie W ire Rope Co 
Washers, Clothes rovidence Ins. Wire 
Easy Washing Machine Corp. Rockbestos Products Corp. 
Edison Gen. Elec. Appliance Co. John A. Roebling’s Sons Co. 
General Elec. Co. United States Steel Corp. 


Little Giant, Inc., Ltd. 
Norge Division, Borg-Warner Corp. 
Westinghouse Elec. & Mfg. Co. 


Wiremold Co. 


Wiring Supplies 
Airey Co., F. J. 


Westinghouse Elec. & Mfg. Co. 


Wattmeters Crouse-Hinds Co. 

General Elec. Co. General Elec. Supply Corp. 

L, A. Nott Graybar Elec. Co., Inc. 

Roller-Smith Co. Irvington Varsich & Insulator Co. 

Saaee : Elec. — & Mfe. Co. McGill Mfg. Co. 

estinghouse Elec. ‘g. 

Weston Elec. Instrument Corp. —- — 
Water Wheels Wringer Rolls 

Pelton Water Wheel Co. Lovell Mfg. Co. 
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When it comes to accepting newer and better ways family out of seven cooks on an electric range and 
of living, the West sets the pace for the rest of the one in seventcen heats water electrically. 

nation. This is particularly true of the increasing The dealer who fails to capitalize on the growing 

: demand for these two major appliances is neglecting 

acceptance of electric ranges and water heaters. ; : 2 , a ie 

his biggest profit opportunity. The day is not far 


The eleven western states, having only 12.7° of the ; gee ‘ 
oe : distant when the All-Electric Kitchen will be as much 
nations domestic consumers. nevertheless accounted ° : . . 
a necessity as the refrigerator is today. Aggressive 
Po, Deed : . - a ae 92 7 , . i “ 3 ° s , 
for 18% of the total sales of ranges and 23.7% of the selling on the dealer’s part will make three sales blos- 


water heaters in 1936. Today in this territory one som where only one grew before. 


*601 W. Sth Street, Los Angeles » > oe ie - Ui ri J ( Bi 
*447 Sutter Street, San Francisco : 





